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The Place of Vagotomy in Gastrointestinal 


Surgery 


A. DAVIS BEATTIE, M.B. (London), B.S. (London), 
F.R.C.S. (England), F.R.C.S. (Canada), F.A.C.S., F.I.C.S. 


SWIFT CURRENT, SASKATCHEWAN, CANADA 


cal and experimental, has been car- 
ried out on the results of vagotomy 
since Dragstedt and Owens! performed 
the first really successful operation of this 
kind on the human subject in 1943. The 
recorded vagotomies in the world litera- 
ture now total many thousand and, while 
this procedure has in the past been the 
center of considerable controversy and is 
still a bone of contention among the more 
conservative surgeons, sufficient accurate 
evidence is now available to permit rea- 
sonably reliable assessment of its effec- 
tiveness and sequelae. 
In other words, it is high time for the 
merits of this operation as a surgical 


A GREAT deal of research, both clini- 
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procedure to be properly evaluated, and 
this can be accomplished successfully only 
by a strictly logical approach to the sub- 
ject, which, though essentially critical, 
must be unprejudiced by any individual 
bias. Neither personal preference for an 
alternative operation nor lifetime experi- 
ence in the technic of any particular pro- 
cedure should be allowed to cloud the issue. 
Despite the obvious necessity for impartial 
assessment of the evidence concerning any 
new surgical procedure, these factors have 
always been the main stumbling blocks to 
surgical progress in the past. 

Let us, therefore, approach the subject 
of vagotomy on this basis and see whether 
a logical consideration of its rationale and 
a critical analysis of its sequelae will not 
help to clarify the confusion of thought 
that still seems to surround this subject. 
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Historical Survey.—First of all, it is 
well to be reminded of some of the original 
experimental work on the vagus nerves, 
the results of which finally led Dragstedt 
to the conviction that section of these 
nerves might have a beneficial effect on 
peptic ulceration. 

Cushing,? in 1932, first demonstrated 
the existence of a nerve pathway between 
the cerebral cortex and the upper part of 
the gastrointestinal region. From com- 
bined clinical and pathologic evidence, he 
showed that a definite nerve tract connects 
the vagal centers with the cortex and that 
irritative lesions along this tract resulted 
in ulceration of the stomach and duode- 
num. He further demonstrated that this 
was due to hyperactivity of the vagal cen- 
ters and that same result could be pro- 
duced by the action of psychic stimuli on 
the area of cerebral cortex at which this 
tract begins. This important work con- 
firmed the investigations of previous re- 
search workers on experimental animals 
(dogs). Stahnke,* in 1924, had already 
produced typical peptic ulcers in these 
animals as a result of the increased neuro- 
genic gastric secretion following vagal 
stimulation. Hartzell,* in 1929, had shown 
that complete division of the vagi resulted 
in a permanent reduction of gastric acid- 
ity; and Beaver and Mann® had completed 
this chain of evidence in 1931 by demon- 
strating that the only dogs to escape peptic 
ulceration after physiologic gastroenter- 
ostomy were those in which complete 
vagotomy had also been performed. 

Experimental procedures along similar 
lines on the human subject were proceed- 
ing coincidentally with this animal re- 
search work and had even started prior 
to it. Exner and Schwarzmann,° in 1912, 
first described the technic of subdiaphrag- 
matic vagotomy carried out by them for 
tabetic crisis. They reported two years 


later? the results of 14 personal and 6 
collected cases in which it was not uni- 
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formly successful; but their work is in- 
teresting as the first recorded attempt at 
complete abdominal vagotomy. Stierlin® 
observed that the most effective of all op- 
erative procedures carried out at that time 
for gastric ulcer was sleeve resection, and 
argued that this might be due to division 
of the vagal supply. He therefore devel- 
oped, in 1920, the operation called “gastric 
circumcision,” in which he divided the wall 
of the stomach circumferentially above the 
lesion, down to but not through the mu- 
cosa, and then oversewed the incision line 
(Fig. 1). Bircher,® the same year, devel- 
oped independently an alternative tech- 
nic for denervation of the pyloric area as 
treatment for peptic ulcer at this site. 
Schiassi!® described, in 1925, an operation 
for stenosing duodenal ulcer, which con- 
sisted of a modified combination of these 
two methods, associated with gastroen- 
terostomy. He appears to have had some 
undoubted successes, but it is a matter 
of controversy how much the attempt at 
local vagotomy contributed to his results, 
in view of the fact that it was almost cer- 
tainly incomplete and that all his patients 
came from the clinical group which might 
be expected to give a moderately good 
response to gastroenterostomy alone. 
These, and later attempts along similar 
lines, were reviewed by Hartzell" in his 
paper. As might be expected from the 
standpoint of our greater knowledge of 
this subject today, none of them had 
proved particularly successful. Pieri and 
Tanferna!! rightly concluded that the 
main cause of their failure lay in the im- 
probability of obtaining complete dener- 
vation by the technics described, rather 
than in any inherent fallacy of the basic 
physiologic theory involved. They were 
therefore stimulated to develop the trans- 
thoracic approach and were, in 1930, the 
first to describe this. It thus seems para- 
doxical that their own failure to obtain 
uniformly good results would appear to 
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have been due to incomplete vagal section 
also. Not until 1934 were the first really 
successful transthoracic vagotomies re- 
ported from Dragstedt’s clinic, as the 
sequel to intensive research on the vagal 
course and distribution. 

I should like here to pay tribute to 
Dragstedt and his co-workers for their 
vision in recognizing the potentialities of 
vagal section and for the pioneering effort 
that has led to the establishment of vagot- 
omy both as a thoroughly practicable sur- 
gical procedure and as a most valuable 
weapon in attacking the problem of peptic 
ulceration. What led these men to pursue 
such a goal was their opinion that gastrec- 
tomy did not supply the complete surgical 
answer. The initial Polya technic was 


even then beginning to be modified by a 
more extensive removal of the acid-secret- 
ing mucosa in an attempt to eliminate the 
problem of recurrent ulceration, and al- 
though this process of an ever-increasing 


gastric resection was still in its early 
stage of development they saw the trend 
and were convinced that it was wrong. 
In their opinion, this type of surgical at- 
tack for duodenal ulcer was not only illogi- 
cal, since the ulcer had often to be left 
in situ, where it might give rise to sub- 
sequent complications, but unphysiologic, 
as the reduced gastric acidity was ob- 
tained only at the expense of lowered 
stomach capacity and digestive capability. 
If that was a logical analysis of the situa- 
tion in the nineteen-thirties, how much 
more logical it is today, when the vogue 
for duodenal ulcer surgery is a drastic, 
subtotal resection! 

Anatomic and Physiologic Aspects of 
the Vagus.—What is the rationale under- 
lying the modern operation of bilateral 
vagal section? Cushing’s original work, 
referred to earlier, suggested a definite 
connection between vagal stimulation and 
ulceration of the upper part of the gastro- 
intestinal tract. But, in order to appre- 
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SCHIASSI. 


Fig. 1—Technics of vagotomy employed by Exner 
and Schwarzmann, Stierlin, and Schiassi (see 
text). 


ciate properly the basic principle involved, 
it is necessary to consider in some detail 
both the anatomic and the physiologic na- 
ture of the vagus nerves in their gastro- 
intestinal distribution. 

The abdominal branches of these nerves 
run downward through the posterior me- 
diastinum, forming an intricate plexus in 
the neighborhood of the esophagus. Most 
of the nerve fibers lie on the esophagus, 
but some of them run in loose connective 
tissue surrounding it. Only as the eso- 
phageal hiatus is nearly approached do 
these filaments begin to form into two 
well-defined trunks, which run through 
the opening in the diaphragm along with 
the esophagus, the anterior nerve lying on 
its surface but the posterior one coursing 
downward parallel to it, under cover of 
the right crus and up to 2.5 cm. away from 
the esophagus. Despite what has been re- 
ported to the contrary, this arrangement 
of the nerve trunks is remarkably con- 
sistent and occurs in over 95 per cent of 
cases. The only common variants are sep- 
aration of the posterior nerve into mul- 
tiple branches—I have seen it in seven 
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parallel divisions in one patient—or its 
descent on the left side of the esophagus. 
The anterior vagus gives off several 
branches to the lower segment of the 
esophagus in this part of its course, dur- 
ing which it nearly always sends a large 
communicating nerve to join the posterior 
vagus. It ends by bifurcating at the level 
of the cardiac orifice, its left branch break- 
ing up to supply the anterior surface of the 
body and fundus of the stomach and its 
right branch running downward through 
the gastrohepatic omentum near the lesser 
curvature, giving off prepyloric and py- 
loric branches and terminating as a he- 
patic nerve (Fig.2A). The posterior vagus 
is much the larger of the two nerves. It 
gives off a branch that runs downward 
on the stomach to supply its whole poste- 
rior surface and then runs_ backward, 
through the fold of peritoneum which con- 
tains the left gastric artery, to the region 
of the celiac plexus. At this level it gives 
off duodenal and pancreatic branches and 
then continues downward through the 
mesenteric attachment of the small in- 
testine, supplying branches to the jejunum 
and ileum. It appears to peter out in the 
neighborhood of the ileocecal sphincter 
and, despite suggestions to the contrary, 
there is no real clinical, experimental or 
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Fig. 2.—A, anatomic sketch indicating course of anterior vagus nerve. B, similar sketch of course of 
posterior vagus. 
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histologic evidence that it supplies the 
bowel much beyond this point (Fig. 2B). 

From the physiologic point of view, the 
vagus is a typical medullated cranial nerve 
with sensory, secretory and motor func- 
tions. The sensations deriving from most 
of the alimentary tract are conveyed to the 
higher centers through the sympathetic 
nervous system but, despite the work of 
Hesser!” and others, there is no doubt that 
the vagus carries at least some of the 
sensory fibers from the stomach and duo- 
denum. On three successive occasions I 
have stimulated the proximal ends of the 
vagus nerves after their exposure and di- 
vision in the abdomen under combined 
spinal and local anesthesia. Each time 
the same reactions were elicited from the 
patient. Mild stimulation is at first felt 
as a vague aching pain in the high epi- 
gastric and substernal areas, accompa- 
nied by a feeling of nausea and dizziness, 
but continued stimulation or a stronger 
faradic current results in typical ulcer 
pain of really acute intensity. This ex- 
plains the immediate relief of all sensa- 
tion from both stomach and duodenum 
which is so characteristic after vagotomy, 
and which is so lastingly complete that 
even quite large secondary gastric ulcers 
may form almost asymptomatically if 
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vagotomy is performed without any as- 
sociated gastric drainage procedure to 
prevent subsequent retention of the gas- 
tric contents. The motor functions of the 
vagus are twofold. The investigations of 
Carlson'* and McCrea! more than thirty 
years ago, which have since been con- 
firmed by many other workers in this 
field, showed that the vagal supply to the 
bowel is responsible for regulation of the 
depth and intensity of peristalsis. They 
further demonstrated that maintenance of 
the underlying muscle tonus, on which 
these peristaltic movements are superim- 
posed, is not a function of the vagus but 
is controlled by the sympathetic nerve 
supply. As has since been shown, by 
Tyrrell-Gray" and others, the two intesti- 
nal plexuses are primarily responsible for 
bowel movements and secretion; and both 
vagal and sympathetic supplies exert their 
action indirectly, by modifying this basic 
nervous control mechanism. 


It will be seen from the foregoing evi- 
dence that the sympathetic and parasym- 
pathetic systems are synergistic in their 
action in this respect, rather than antago- 
nistic as is commonly taught, and this 
applies even to their control of the car- 
diac, duodenal and ileocecal sphincters. 


As might be expected from its distribu- 
tion, the vagus has secretory functions 
involving the liver, pancreas and small 
bowel, the experimental work on which 
will be discussed later. Its most obvious 
action, however, is on the stomach and 
early duodenum—the part it plays in in- 
auguration of the psychic phase of gastric 
secretion and its influence on the succeed- 
ing hormonal phase of digestion. This 
psychic phase is a reflex mechanism pri- 
marily set in motion by stimuli from the 
higher centers, accentuated by the mech- 
anisms of mastication and deglutition and 
subsequently augmented by the “milking” 
effect of gastric peristalsis. The gastric 
juice secreted is not only particularly rich 
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in pepsin but contains a much higher per- 
centage of hydrochloric acid than does that 
of the later hormonal stage. The flow of 
this concentrated juice persists for some 
time and, apart from its own strong diges- 
tive properties, contributes to the intensity 
of the succeeding chemical phase by in- 
creased production of gastrin which re- 
sults from absorption of the polypeptide 
end results. Carlson'* showed that there 
is normally a small continuous secretion 
of this neurogenic juice in dogs, even dur- 
ing prolonged fasting; and Dragstedt and 
Schafer'® demonstrated that this secretion 
is present to an excessive degree in the 
typical vagotonic patient with duodenal 
ulcer even during sleep, and that it is in- 
creased by emotional states and nervous 
stress. Wolf and Wolff!’ were the first to 
prove definitely, in 1942, that this abnor- 
mal psychic secretion of highly digestive 
juice is responsible for the development 
of preulcerative changes in the human 
gastric mucosa. 

Finally, recent research has suggested 
that yet another important function of 
the vagus is the control of arteriovenous 
shunts in the bowel, similar to those oc- 
curring in the kidney. Such potential 
shunts have been demonstrated to be ex- 
ceedingly numerous throughout the sub- 
mucosa of the stomach and duodenum, 
particularly along the lesser curvature and 
in the early duodenum, and are apparently 
part of the mechanism through which the 
vagus exerts its action. Stimulation of the 
vagi causes them to open, diverting a good 
deal of the blood supply from the mucosa 
to the submucosa and greatly increasing 
the flow to the secretory glands of this 
region. Prolonged stimulation has been 
shown to cause such dilation of these 
loops, and so much resultant pooling and 
stagnation of blood cells in them, that 
actual thrombosis may occur. The conse- 
quent devitalization of the already is- 
chemic overlying mucosa is then often 


4 
143 : 


sufficient to cause necrosis ulceration. 

The Sequelae of Vagotomy.—tThe se- 
quelae of vagotomy in the human subject 
are those which might be expected from 
a study of the anatomic distribution of 
the vagus nerves and their physiologic 
functions. 

The most dramatic of these is the im- 
mediate relief from all pain and other 
ulcer symptoms, noticed by the patient as 
soon as he recovers full consciousness after 
operation, though its full benefit is tem- 
porarily masked by the rapid development 
of the invariable paralytic ileus. The lat- 
ter becomes clinically apparent within the 
first twelve hours and lasts for some three 
days or so, after which the motor plexuses 
of the bowel take over and normal per- 
istalsis returns. This, however, is not of 
the same type as before operation. Seg- 
mental peristalsis in the small bowel is 
lessened in depth and frequency, but per- 
istaltic rushes are increased in number, 
so that the bowel gradiant is accentuated 
and the passage of intestinal contents ac- 
tually accelerated. The resultant looseness 
of the bowels may become actual diarrhea 
in about 15 per cent of cases, though it 
always clears up within a week or two. 
This postoperative ileus is confined to the 
stomach, duodenum and small bowel, and 
never affects the large intestine except in- 
directly. Three months after the opera- 
tion the physiologic function of the whole 
bowel has apparently returned to normal, 
except that the stools remain permanently 
somewhat softer than before and that a 
small proportion of patients continue to 
have occasional mild flatulence. 

Such is the picture after vagotomy with 
associated pylorectomy, pyloroplasty or 
gastroenterostomy; but it is by no means 
so rosy after vagotomy alone. Contrary 
to what is commonly taught, the stomach 
does not end at the pylorus but forms a 
physiologic whole with the duodenal bulb. 
The sphincter that separates the latter 
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from the remainder of the first part of 
the duodenum constitutes the true ter- 
mination of the stomach, and the function 
of the pyloric sphincter is to act as a re- 
sistance against which the strong antral 
contractions can churn the gastric con- 
tents. Obviously, therefore, it must pos- 
sess a much stronger antagonistic sym- 
pathetic nerve supply than is necessary 
at the true bowel sphincters. When com- 
plete vagal section has been effected, the 
unopposed sympathetic system thus pro- 
duces its maximum effect at this site, and 
the pylorus goes into relative spasm. This 
does not occur immediately but develops 
gradually as the tone of the gastric mus- 
cle increases, and it then sets up the char- 
acteristic functional changes and symp- 
toms of postvagotomy retention. Moore'® 
in 1946 and Grimson’® in 1947 showed by 
repeated radiologic examination and pres- 
sure-recording intraintestinal balloons that 
the result is increased gastric tone and 
stronger peristaltic waves, which may 
reach two to three times their preopera- 
tive intensity within three years; and I 
have demonstrated that this is associated 
with hypertrophy of the stomach muscle. 
The characteristic pain of intestinal mus- 
cle tension develops, and, since abdominal 
localization is poor and the pain is of the 
same type as that of duodenal ulcer, the 
patient often mistakenly believes that the 
latter has returned. Heartburn and water- 
brash occur, since the hyperacid gas- 
tric contents cannot escape through the 
spastic pylorus, and flatulent distension is 
common—largely the result of aerophagy 
by the patient, in an attempt to relieve 
the sensation of muscle tension resulting 
from the pylorospasm, which he feels sub- 
jectively as gastric distention. The stag- 
nation and consequent fermentation of the 
stomach contents, resulting from exces- 
sive delay in gastric emptying, causes fre- 
quent eructation of foul gas and even 
occasional vomiting; offensive diarrhea 
supervenes at intervals, when this noxious 
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Fig. 3—Comparative secretion of free hydrochloric acid before vagotomy (A) and after vagotomy (B). 


pool intermittently finds its way through 
the spastic pylorus to irritate the lower 
reaches of the gastrointestinal tract. 
Even symptoms closely mimicking those 
of perforation or minor gastric hemor- 
rhage may occur, but these too are due to 
the acute gastric distention that takes 
place. It is the knowledge of the occur- 
rence of such unfortunate sequelae and a 
lack of appreciation of the factors respon- 
sible for them which have led so many 
surgeons to abandon vagotomy and others 
to delay its adoption. My own experience 
with regard to the consequence of simple 
vagotomy is shown in Table 1, which 
also shows the distribution of symptoms. 
In my original series of 103 simple vagot- 
omies, undertaken in 1946 and 1947, no 
fewer than 76 of the patients have had 
to be re-operated on by myself or others 
to relieve these retention symptoms, and 
the failure rate thus approaches 75 per 
cent. In 12 cases large secondary gastric 
ulcers had formed as the result of pro- 
longed irritation of the stomach; yet, in 
every instance, laparotomy showed com- 
plete healing of the original duodenal ul- 


cer. The only consistent pathologic obser- 
vation in all these patients was the typical 
hypertrophy and dilatation of the stomach 
that follow protracted pylorospasm. 
Some degree of temporary dysphagia 
frequently develops following abdominal 
vagotomy. It seems to be due to a relative 
achalasia of the lower part of the esopha- 
gus, probably due to division of the vagal 
filaments that supply it; but, for some un- 
explained reason, it often does not make 
an appearance until the seventh to tenth 
day of convalescence. However, it is 
neither complete nor continuous; it always 
passes off within a week or two, and there 
have never been any undesirable later 
sequelae attributable to this source. 
Apart from transient dysphagia and 
temporary postoperative ileus, which, after 
all, are only to be expected if vagotomy 
has been properly performed, what are the 
main after-effects of this procedure? The 
most dramatic is the lowered level of gas- 
tric acidity. Thornton?® and Grimson?! 
showed independently in 1946 that the 
continuous fasting secretion of highly acid 
juice, so characteristic of the vagotonia 
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underlying the duodenal ulcer diathesis 
and undoubtedly the main factor respon- 
sible for the persistence of chronic ulcera- 
tion, is greatly diminished. I have shown" 
that the free hydrochloric acid secreted 
after operation is only a third of the pre- 
operative quantity during the digestion 
of a normal meal (Fig. 3). Moreover, 
these effects are permanent if vagal sec- 
tion has been complete. Fractional and 
insulin test meals given to patients for as 
long as six years after the operation fail 
to demonstrate any significant deteriora- 
tion. There was originally some fear, 
based on experimental work with dogs, 
that regeneration of the vagi might occur, 
and this led to such expedients as enclos- 
ing the cut ends in silk bags. Such regen- 
eration has, however, never been definitely 
proved in the human subject, and it seems 
probable that, in the few recorded in- 
stances in which it has been suspected, 
it was invariably due to incomplete vagot- 
omy in the first place. In my own series 
of almost 700 cases, careful follow-up 
studies by insulin test meals have not 
shown a single instance of its occurrence. 
The only 3 apparent failures of this kind 
were all observed on further surgical ex- 
ploration to be due to a large branch of 
the vagus having been missed at the origi- 
nal operation. After all, the vagus is a 
medullated nerve, similar histologically to 
the ulnar or sciatic, and it behaves in the 
same way. Full and adequate regenera- 
tion is difficult enough to obtain in such 
nerves even with the most careful apposi- 
tion of their cut ends; so there is very 
little likelihood that this will occur in the 
vagus, provided at least 1 inch (2.5 cm.) 
is removed from each nerve, and particu- 
larly since the diaphragm intervenes be- 
tween these cut ends in the modern ab- 
dominal operation. 

The effects of vagal section on the 
secretions of the liver, pancreas and small 
bowel are less well established, and there 
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is room for a good deal of further experi- 
mental work in this direction. Ivy,?* in 
1934, claimed that it was followed by a 
slightly decreased secretion of bile and 
pancreatic juice, but this has not been 
confirmed by the work of Routley,** which 
suggests that vagotomy has little effect on 
either the rate of secretion or composition 
of the pancreatic enzymes. Pfeiffer’ de- 
scribed, in 1940, a temporary drop in the 
blood calcium level of the human subject 
after the operation, similar to that ob- 
served in experimental dogs, but I have 
not been able to confirm this. There is no 
doubt, however, that vagal section some- 
times alters the dextrose metabolism of 
the body in a way as yet unexplained, since 
attacks of hypoglycemia after the opera- 
tion develop in about 10 per cent of pa- 
tients. They come on shortly after food 
and are quite typical, patients sometimes 
volunteering the statement that their sen- 
sations are identical with those which they 
experienced during the deliberate hypo- 
glycemia induced by an insulin test meal. 
They are usually mild, rarely last for more 
than a few minutes if untreated, and are 
rapidly controlled by the ingestion of 
dextrose. They are hardly ever incapaci- 
tating and gradually diminish in both 
frequency and intensity, completely dis- 
appearing within two years in even the 
severest of cases. It is significant that 
the incidence of this condition is much the 
same in the gastric retention following 
vagotomy alone as it is in the much more 
rapidly emptying stomach after an asso- 
ciated pylorectomy or gastroenterostomy. 
It cannot, therefore, depend on the rate 
of stomach emptying, though the attacks 
are highly similar to those which occur in 
the “dumping syndrome” that may follow 
gastrectomy. My personal view is that, 
whether they follow vagotomy or gastrec- 
tomy, these hypoglycemic attacks are due 
to the same cause—interference with the 
vagal supply to the liver and pancreas. 
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Vagotomy for Duodenal Ulceration.— 
An analysis of all this evidence suggests 
that vagotomy, with some associated gas- 
tric drainage procedure to prevent the 
retention that otherwise inevitably results, 
ought to be an ideal operation for duode- 
nal ulceration. But does it offer any mate- 
rial advantages over gastrectomy, which 
has held sway for so long as the operation 
of choice in this condition? Let us com- 
pare their end results. 

The relatively small stomach that re- 
sults from the very radical resections of 
modern gastrectomy is often incapable of 
carrying out its physiologic functions ade- 
quately. It can neither hold a sufficiency 
of food nor digest it properly; and, not 
surprisingly, this leaves much to be de- 
sired from both the physiologic and the 
economic standpoint. Recent analyses of 
the after-results of this type of operation 
confirm the view originally expressed by 
St. John,?> that they are not nearly so 
satisfactory as was at first believed. Gas- 
trectomy is a mutilating procedure, and 
a high proportion of patients suffer after- 
wards from recurrent gastrointestinal up- 
sets, often sufficiently severe to affect 
adversely their whole economic life. Care- 
ful scrutiny of the published reports of 
this operation during the past decade re- 
veals that about one-sixth of the appar- 
ently successful surgical cures are, in fact, 
poor economic results, whilst nearly a 
third of them, relatively speaking, are 
physiologic failures. All gastric surgeons 
of experience will probably agree that not 
more than 70 per cent, at most, of these 
patients can live entirely normal dietetic 
and economic lives afterward. Though 
this may be a comparatively small price 
to pay for freedom from dangerous com- 
plications or possible malignant change in 
the case of gastric lesions resistant to 
treatment, it ought not to be necessary 


147 


BEATTIE: VAGOTOMY 


for chronic duodenal ulceration, which is 
not subject in the same degree to such 
hazards. 

Vagotomy, on the other hand, reduces 
the dangerous acid secretion just as effec- 
tively, and yet leaves the patient with a 
relatively intact and physiologic gastro- 
intestinal tract, especially if combined with 
pylorectomy or pyloroplasty. The expe- 
rience of others, and an eight-year follow- 
up of my own series of cases, shows that 
the duodenal ulcer invariably heals spon- 
taneously and that recurrent ulceration is 
extremely rare if neurectomy has been 
complete. Convalescence is much shorter 
and smoother. Despite the inevitable ileus, 
postoperative gastric suction is hardly 
ever necessary, and a rapidly increasing 
graduated diet can always be started with- 
in twenty-four hours. As a result, rapid 
dietetic progress is possible, and most pa- 
tients are taking full, normal meals by 
the time they leave the hospital, usually 
on the tenth to the twelfth postoperative 
day. Because of the absence of all un- 
pleasant sequelae, such as the “‘small stom- 
ach syndrome” which so often complicates 
the early convalescence from gastrectomy, 
and the complete relief from all previous 


Fig. 4.—Correct position of patient for vagotomy, 
with a reverse Trendelenburg tilt of approxi- 
mately 25 degrees (see text). 
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stomach symptoms, the psychological im- 
provement of these patients is astonish- 
ingly rapid. For the first time in years 
they are restored to normal digestive life 
and can eat, drink and smoke with im- 
punity. There is therefore much better 
adjustment to both general environment 
and work conditions than is possible after 
gastrectomy, when the “stomach con- 
sciousness” of the patient is often kept 
alive by the continued necessity for a 
modified gastric regime. A further cause 
of the vagotomized patients’ new harmony 
with their surroundings may lie in their 
subsequent immunity from the reflex di- 
gestive instability that accompanies men- 
tal stress even in normal persons. Many 
patients, at their postoperative reviews, 
volunteer the statement that their work 
requires less effort than ever before and 
that their powers of concentration seem 
to have improved. Almost all of them gain 
weight fairly rapidly after the operation 
—the average gain in my own cases being 
12.9 pounds (5.8 Kg.) in three months; 
and most of them are back at their pre- 
vious occupations within two months, 
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Fig. 5.—A, transverse division of parietal peritoneum over lowest portion of esophagus (see text). 
B, right vagus seized with long curved forceps as it lies over surgeon’s forefinger (see text). 
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often despite protracted absence from it 
during years of previous incapacitation. 

A short analysis of my own results, 
which will shortly form the subject of an- 
other paper, is shown in Table 2. It will 
be seen that over 90 per cent of the pa- 
tients were relieved permanently from all 
gastrointestinal symptoms within three 
months of operation; that a further 5 per 
cent are good “economic cures,” though 
with incomplete dietetic adjustment and a 
tendency to occasional hypoglycemic at- 
tacks for the first six to twenty-four 
months; and that less than 5 per cent are 
poor results. The last-mentioned group 
would have been even smaller if I had 
originally exercised greater care in the 
selection of cases for operation, for it in- 
cludes a number of mildly neurotic pa- 
tients whose vagotonia, with the resultant 
duodenal ulceration, was merely an inci- 
dent in the course of their general nerv- 
ous instability. This type of person is 
unhappily familiar to all abdominal sur- 
geons because of the poor subjective re- 
sults that are liable to follow any planned 
operation on the gastrointestinal tract. 
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With only 1 exception, however, all the 
results I have described as “poor” have 
actually been surgical cures as far as duo- 
denal ulceration was concerned. None of 
the patients has had a recurrence of the 
preoperative symptoms, but they have 
been graded in this category because of 
subsequent failure to readjust socially and 
economically and because of the persist- 
ence of vague gastrointestinal dyspepsia 
for more than two years after the opera- 
tion. Vagotomy, therefore, in my hands, 
has yielded 96 per cent of subjective cures 
and almost 100 per cent of objective suc- 
cesses over the past nine years. Further- 
more, its low operative mortality rate 
offers yet another advantage over gastrec- 
tomy. I have had only 3 deaths in my 
series—2 of them due to early imperfec- 
tions in technic, which have since been 
rectified. The overall operative mortality 
rate is thus under 0.5 per cent, and has 
been even lower over the past five years, 
since I have not lost a patient in my last 
450 cases. 

Vagotomy for Other Conditions.—As 
with duodenal ulceration, almost all the 
other conditions in which vagotomy has 


Vagotomy for chronic gastric ulcer. 


TABLE 2.—Results of Vagotomy for Peptic Ulcer (1946-1954) 
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TABLE 1.—Results of Simple Vagotomy 


i 

1-2 33 46 8 13 3 24 
2-3 23 29 23 1 3 27 
3-4 22 24 5 : — 6 
4-5 20 18 6 oo 2 8 
5-6 18 15 4 1 — 5 
6-7 15 15 2 “= 1 3 
7-8 13 14 3 3 


Cases requiring 
further operation: 48 16 12 76° 


real value are those in which control of 
gastric hyperacidity is a prerequisite to 
cure. Secondary ulceration following in- 
adequate gastrectomy or gastroenterosto- 
my is one of these. Alternative surgical 
procedures to deal with this unfortunate 
complication present a formidable under- 
taking for patient and surgeon alike. They 
are lengthy and difficult, and they carry 
a relatively high surgical mortality rate. 


Vagotomy for chronic duodenal ulcer 


Vagotomy for secondary peptic ulceration 


Vagotomy for high lesser-curvature ulcers 


8 
623 
55 687 
9 


Total 


Successes: 
Cases symptom free within 3 months 


Cases symptom free in 6-18 months 36 

Incomplete successes: 

Cases with persistent minor symptoms after 2 years 29 = 42% 

Failures: 

All operations on chronic gastric ulcer (See text) 8 

Complications after operation: 

Transient dysphagia during first month of convalescence 104 

Post-ileus diarrhoea (lasting 10-14 days) 78 

Mild hypoglycaemic attacks 56 

Severe hypoglycaemia (cleared within 2 years) 4 
Average gain in weight 12.9 pounds 

Deaths: 

3 Overall Mortality Rate 0.48% 
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Simple vagotomy, without any other asso- 
ciated procedure, has shown itself to be 
equally successful in such cases, the re- 
duction of acidity and the relief of sec- 
ondary spasm allowing the ulcer to heal 
spontaneously in the majority of them. 
Another indication for vagotomy is the 
somewhat uncommon but distressing com- 
plaint of chronic prolapse of the gastric 
mucosa through the pylorus, the symp- 
toms of which often parallel those of 
recurrent duodenal ulcer. The primary 
cause of this condition is hypertrophic 
antral gastritis, but hyperacidity of the 
vagotonic type is often associated there- 
with. Treatment of it by pyloroplasty or 
partial pylorectomy, the operations of 
choice, is therefore liable to result in later 
duodenal ulceration unless this is pre- 
vented by a vagal section performed at 
the same time. 

Vagotomy may also be a valuable proce- 
dure in cases of high gastric ulcer, provid- 
ed the ulcer is relatively small and not too 
long established. Such ulcers are notori- 
ously resistant to medical treatment, and 
the only surgical alternative for these 
high ulcers of the lesser curvature is a 
very high gastric resection, with its con- 
siderably greater operative mortality rate 
and often unpleasant after-results. If 
vagotomy is employed sufficiently early, 
however, these lesions usually heal rapidly, 
the beneficial result being probably due 
more to the physiologic rest enjoyed by 
the stomach after operation, as a sequel 
to lessened peristalsis, than to actual low- 
ering of the gastric acidity. For vagal 
section, even with an associated pylorec- 
tomy or gastroenterostomy, is of little 
benefit in the treatment of gastric ulcer 
at any other site. Although the fact has 
never yet been stressed sufficiently from 
the therapeutic angle, gastric ulcers can 
always be separated clinically and patho- 
logically into two groups. The first are 
the primary gastric ulcers, which are never 
due essentially to hyperacidity and in the 
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treatment of which there is, therefore, no 
rational basis for employing vagotomy. 
The second group comprises ulcers that 
have developed as a secondary complica- 
tion of the long-standing pylorospasm that 
commonly accompanies chronic duodenal 
ulceration, or of the pyloric stenosis that 
follows it. In cases of this type it is not 
sufficient to deal only with the gastric 
lesion—to cure the patient, it is also essen- 
tial to deal thoroughly with his duodenal 
ulcer diathesis. Radical gastrectomy, how- 
ever, to say nothing of the gastrectomy 
plus vagotomy employed by some enthusi- 
asts, is not necessary to attain this objec- 
tive. Complete cure can be achieved by 
the easier and less mutilating operation 
of vagotomy and partial pylorectomy, to- 
gether with local excision of the gastric 
ulcer. Except for the subchronic high le- 
sions already mentioned, vagotomy should 
never be performed for gastric ulcer un- 
less the ulcer is also resected. By the time 
such lesions reach the surgeon, they are 
frequently in a chronic state and usually 
will not heal after vagotomy alone, though 
the patient’s signs and symptoms may be 
relieved. Ulcer complications are, there- 
fore, quite likely to develop while both the 
patient and his medical advisor are lulled 
into a false sense of security. 

A good deal has been written during 
the past few years about vagotomy in the 
treatment of colitis, and, though I have 
no personal experience of this, I find it 
difficult to believe that it can be of any 
real value. There seems to be no rational 
basis for it, since the vagus does not sup- 
ply the colon and the end-effect of vagot- 
omy on the small bowel is to increase the 
rate of progress of its contents, and not 
to slow up peristalsis. Ulcerative colitis 
is, however, a slowly progressing condi- 
tion marked by characteristic remissions 


in all but its later stages, and with a noto- 


riously psychic background; and this may 
perhaps have some bearing on the seem- 
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ingly successful early results which are 
occasionally claimed. 

Technic of Vagotomy.—Although the 
early vagotomies were all carried out by 
the transthoracic approach, this type of 
operation should never now be employed 
except in particular cases in which ab- 
dominal vagotomy is definitely contraindi- 
cated. Complete vagotomy is much less 
likely to be obtained by the transthoracic 
route, since it is only at the level of the 
diaphragm that the vagal plexus consist- 
ently coalesces to form definite nerve 
trunks. Transthoracic vagotomy does not 
permit the carrying out of a drainage pro- 
cedure to prevent later retention of gas- 
tric contents, unless the abdomen is opened 
through the diaphragm at the same time. 
Moreover, if the actual lesion is not in- 
spected in the abdomen, one can never be 
absolutely certain that the condition is 
only simple ulceration—roentgen diagno- 
sis and even the most thorough preopera- 
tive investigations are never completely 
trustworthy, and there have been unfor- 
tunate instances in which an associated 
intra-abdominal carcinoma has been over- 
looked. Finally, there is no comparison 
between the convalescence from a _ tho- 
racic operation and the much shorter and 
smoother one following abdominal vagot- 
omy. 
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Although vagal section is much simpler 
when carried out from below the dia- 
phragm, it is nevertheless by no means 
always an easy maneuver. It may be ex- 
tremely difficult to obtain the exposure 
necessary for adequate visualization of 
the operative field, without which com- 
plete neurectomy is never a certainty. 
Abdominal vagotomy requires, more than 
most operations, an adequate knowledge 
of the normal anatomic picture and its 
variants; considerable experience in its 
technic, too, is essential for reliable re- 
sults, since the surgeon’s sense of touch 
is often the only operative criterion of 
the completeness of nerve section. Fur- 
ther, a good deal of judgment is required 
in selection of the best type of gastric 
drainage to employ in a particular case. 
The majority of surgeons who commonly 
perform vagotomy probably carry out a 
gastroenterostomy as well, and, while this 
may be an excellent operation in selected 
instances, it has certain disadvantages. 
Unless it is done at the pyloric antrum, 
which can be difficult technically, the dis- 
tal “blind segment” of the stomach beyond 
the stoma sometimes gives rise to un- 
pleasant postoperative symptoms. Vigor- 
ous peristalsis of this segment, working 
against the highly spastic pylorus, may 


Fig. 6.—A, anterior vagus nerve standing out clearly under traction, to be dealt with in a manner i - 
similar to that employed with the right vagus (Fig. 5). B, duodenum freed and general abdominal ae 
cavity isolated; pyloric sphincter divided (see text). ‘ 
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produce a great deal of discomfort and 
even typical ulcer pain after a heavy meal. 
Gastroenterostomy has other drawbacks, 
too, in that it permits no direct internal 
visualization of the actual ulcer, and since 
its presence, combined with the pyloro- 
spasm, largely prevents the normal physio- 
logic progress of food down the alimentary 
tract. Yet it may be the only possible pro- 
cedure when extreme duodenal distortion 
and fixation prohibit any pyloric opera- 
tion. 

Alternative methods by which later gas- 
tric retention can be prevented are total 
pylorectomy with subsequent gastroduo- 
denostomy along the lines of a Billroth 1 
operation, or an associated hemigastrec- 
tomy such as that first advocated and 
since practiced by Orr and Johnson.** The 
former operation is a difficult technical 
feat in the presence of gross duodenal 
deformity, and the latter has several dis- 
advantages. Besides involving the addi- 
tional operative risks attendant on gas- 
trectomy, it removes most of the mucosa 
responsible for the hormonal phase of 
gastric secretion. In addition to a lowered 
stomach capacity, the patient is therefore 
left with reduced digestive power—the 
avoidance of which constitutes the major 
advantage of vagotomy and was, indeed, 
the main reason for its original develop- 
ment. Associated partial gastrectomy is 
undesirable from every point of view. The 
disadvantages of these various operations, 
employed to abolish the effects of the 
pylorospasm consequent on vagotomy, led 
me in 1947 to investigate the possibility 
of carrying out some alternative proce- 
dure on the pylorus itself.27 I soon discov- 
ered that localized sympathectomy of this 
region is an impossible surgical feat, and 
that anything in the nature of a simple 
pyloroplasty was a most difficult technical 
undertaking in the presence of the gross 
parapyloric deformity that so often exists 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


FEBRUARY, 1955 


in these cases. I found the solution to this 
problem to lie in partial pylorectomy com- 
bined with subsequent pyoroplasty; a pro- 
cedure somewhat similar to that originally 
described by Judd*® as an alternative op- 
eration to the simple gastrojejunostomy 
then in vogue as the surgical treatment 
for duodenal ulcer, and later discarded 
by him because of its poor end results; 
though, when it is combined with vagoto- 
my, these are excellent. This operation 
prevents later spasticity of the pyloric 
sphincter by removal of an anterior seg- 
ment of it, and yet does not destroy its 
function entirely. It permits removal of 
all anterior scar tissue, including any ac- 
tive ulcer at this site; gives ready access 
to any posterior ulcer that may be present, 
enabling it to be dealt with easily by exci- 
sion or exclusion, and allows digital ex- 
ploration of the stomach and early duode- 
num, as well as full visualization of the 
whole diseased area. Both the segment of 
bowel to be removed and the subsequent 
plastic repair demand careful planning in 
each individual case, but the whole ma- 
neuver is usually surprisingly easy and 
rapid. 

I should now like to describe my own 
technic for this operation. The first essen- 
tial is correct positioning of the patient 
on the table; Figure 4 shows the position 
adopted, which is a reverse Trendelenburg 
tilt of about 25 degrees. The second nec- 
essity is adequate lighting, which is ob- 
tained by inclining the main lamp to about 
45 degrees and using special lighted re- 
tractors. An upper midline incision is 
made to obtain the necessary high ex- 
posure and to avoid the falciform liga- 
ment. 

After the peritoneum has been opened, 
the pathologic condition verified and a 
general celiotomy carried out, a lighted 
retractor is inserted under the costal mar- 
gin on each side. The liver is held out of 
the way, under an abdominal pack, by one 
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of these. I have now discontinued the 
technic described originally by Dragstedt?® 
for mobilizing the left hepatic lobe, since 
adequate exposure can be gained without 
this procedure by positioning the patient 
properly. The parietal peritoneum over 
the lower part of the esophagus is divided 
transversely (Fig. 5A) between the upper- 
most branches of the left gastric vessels 
and the point where it covers the esophag- 
eal opening in the diaphragm. Dissection 
with a small gauze swab on a holder will 
then readily expose the whole anterior 
surface of the abdominal portion of the 
esophagus. It is now possible to insinu- 
ate the right forefinger into the lower 
mediastinum posteriorly and te mobilize 
the thoracic portion of the esophagus 
within it, after which 2 or 3 inches of it 
(5 to 7.6 cm.) can be pulled down without 
risk into the abdomen. The right vagus 
is then readily identified by digital dis- 
section behind the esophagus, where it lies 
buried in loose areolar tissue under cover 
of the right crus of the diaphragm. It is 
seized with long curved forceps as it lies 
over the surgeon’s forefinger (Fig. 5B), 
and a lead hook is then passed around the 
lower part of the esophagus to facilitate 
manipulation of the latter during the sub- 
sequent steps of the operation. Two or 3 
cm. of the nerve is excised between for- 
ceps, and both ends are tied with nylon. 

Traction on the esophagus causes the 
anterior vagus to stand out clearly, and 
it is dealt with in a similar manner, care 
being taken to divide the communicating 
branch to the posterior vagus and the 
numerous tiny branches to the lower part 
of the esophagus and to the cardia (Fig. 
6A). Finally, the esophagus and its entire 
surroundings are carefully explored with 
the finger to insure that no nerve branches 
have been missed. These stand out like 
taut strings in the loose connective tissue 
and are easily recognized. After complete 
hemostasis has been secured, the lead hook 
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is removed and the esophagus allowed to 
resume its normal position. It is not nec- 
essary to suture the peritoneum in front 
of it, as the gap closes spontaneously as 
soon as traction ceases, and its edges unite 
rapidly. 

The duodenum is next freed from ad- 
hesions and mobilized sufficiently for the 
ensuing partial pylorectomy. Stay sutures 
are passed through the upper and lower 
borders of the pylorus and serve as retrac- 
tors during the remainder of the procedure. 
If carefully placed, they will also minimize 
hemorrhage by controlling the main py- 
loric vessels. The general abdominal cav- 
ity is then completely isolated with suit- 
ably placed packs and the pyloric sphincter 
divided (Fig. 6B). A diamond-shaped 
segment of the stomach and duodenum, 
together with an adequate portion of the 
pyloric ring, is removed with scissors in- 
troduced through this opening, bleeding 
points being picked up with mosquito 
hemostats as they arise and tied off sub- 
sequently. As much as possible of the 
sear tissue, together with any anterior 
ulcer and the redundant walls of any duo- 
denal pouches, is excised during this ma- 
neuver (Fig. 7). There is often reflux of 
bile from the duodenum at this stage, which 
may require energetic use of the sucker 


Fig. 7.—Excision of scar tissue and redundant 
walls of duodenal pouches. 


to prevent contamination of the surround- 
ing peritoneal cavity. It is then my cus- 
tom to explore digitally the whole stomach 
and what can be reached of the duodenum 
through this opening in the bowel, to ex- 
clude any further pathologic change. Any 
posterior ulcers are next dealt with, by 
excision, currettage and oversewing, or by 
exclusion from the intestinal lumen. 

The plastic closure of this gap in the 
bowel is carried out, as is shown in Fig- 
ure 8, by two continuous intestinal sutures. 
The first, which is No. 000 chromic catgut, 
unites the whole thickness of the duode- 
num to the gastric mucosa; the second, 
of No. 00 braided nylon, again picks up 
the whole thickness of the duodenum and 
joins it to the muscular and peritoneal 
layers of the stomach. This forms an 
overlapping suture line, giving strength 
against possible leakage. A final insurance 
in this respect is achieved by covering the 
suture line with a turned-back flap of the 
great omentum, secured in position at 
each end by the stay sutures. Before the 
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Fig. 8.—Plastic closure of aperture in bowel. Gap is closed with two continuous sutures: (I) duo- 
denum united to gastric mucosa with No, 000 chromic catgut; and (II) duodenum joined to peritoneal 
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abdomen is closed, the new pyloric open- 
ing is tested for patency and size, and a 
last check is made of hemostasis at the 
site of vagotomy. 

No special postoperative care is neces- 
sary in most cases, beyond the usual re- 
spiratory exercises advisable after any 
high abdominal incision. Some abdominal 
distention inevitably arises during the pe- 
riod of ileus, but the ensuing discomfort 
can usually be alleviated by enemas. Only 
if it is more protracted than normal is 
gastric suction required; intravenous ther- 
apy at this stage is almost never neces- 
sary, since the Levine tube has rarely to 
be left down for more than twenty-four 
hours. Early ambulation is the rule, pa- 
tients getting up for the first time in the 
evening of the operative day and generally 
being fully ambulant three days later. 
They are discharged from the hospital on 
an absolutely normal diet, except that 
spirits and condiments are prohibited and 
smoking limited until after their first re- 
view three months later. 


layers of stomach with No. 00 braided nylon. III, suture line covered with turned-back flap of great 
omentum, secured at each end by stay sutures. 
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CONCLUSIONS 


When vagotomy first appeared on the 
surgical horizon, it seemed the herald of 
a new era in the surgical treatment of 
ulcer ; but it soon became obscured by dis- 
trust, from which it is only now emerging. 
As has happened to so many other valu- 
able surgical advances the operation fell 
into disrepute through overenthusiasm for 
a new method of treatment and lack of 
technical experience. Many vagotomies 
were performed without any associated 
procedure to limit the effects of the sub- 
sequent retention of gastric contents, with 
correspondingly poor results. The cases in 
which it was employed were not screened 
adequately beforehand to exclude psycho- 
neurotic patients, in whom results are 
notoriously bad after any type of gastric 
operation. Owing, moreover, to imperfect 
comprehension of the basic principles in- 
volved, vagotomy was sometimes even 
utilized as the sole surgical treatment for 
chronic gastric ulcer, in which it could not 
be of any logical benefit. I myself was an 
offender in this respect until I realized 
that it was a useless, even a dangerous, 
procedure for this condition. 

Imperfect technic and the resulting in- 
complete vagotomy also produced a har- 
vest of failures. Although this was under- 
standable during the development of an 
operation of this type, there was certainly 
no justification for regarding these fail- 
ures as poor end results of vagotomy. 
Without the criterion of a positive insulin 
test meal, of the type originally described 
by Hollander as a check on the complete- 
ness of neural section, no case ought to 
be placed in this category. Yet, all too 
frequently, the follow-up on such patients 
was inadequate and such investigations 
were omitted. It cannot be coincidence 
that the greatest proportion of failures in 
this operation have been reported from 
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centers where it is performed relatively 
infrequently and where postoperative re- 
views are less critical. 

It is most unfortunate that experimental 
methods of surgery, which can add so much 
to progress, cannot be confined during the 
early developmental stages to specialized 
centers with suitable research facilities 
and adequate resources of clinical mate- 
rial; and that the surgeons investigating 
them do not always possess the vision, 
critical analysis and lack of prejudice that 
are so necessary in scientific investigation. 
Had these conditions been met satisfac- 
torily during the first few years of clinical 
trial of vagotomy, it would long ago have 
been recognized as the operation of choice 
for duodenal ulcer; instead of which, it 
is only now starting to take its true place 
ds the excellent long-term results are 
gradually realized. 

With regard to duodenal ulcer, there 
seems little doubt that the final solution 
to the problem lies in medical treatment. 
During the past few years there has been 
a great deal of research aimed at the de- 
velopment of suitable drugs to control the 
vagotonia which is the basic cause of this 
condition, Although none of these has, 
as yet, proved entirely effective, consider- 
able strides have been made in this direc- 
tion, and complete success would seem only 
to be a matter of time. Till then, however, 
the failure of medical treatment in some 
cases will continue to result in chronic 
ulceration, which can be dealt with suc- 
cessfully only by surgical means. Vagoto- 
my, combined with some procedure to 
prevent the otherwise inevitable pyloro- 
spasm that follows it, is the ideal proce- 
dure. 

Vagotomy if employed early enough, is 
also valuable in the treatment of intrac- 
table high ulcers of the lesser curvature 
and of secondary ulceration following in- 
adequate gastrectomy or ill-judged gastro- 


enterostomy. It has a place in the treat- 
ment of prolapse of the pyloric mucosa 
and is occasionally useful in other and 
even rarer conditions associated with ab- 
normal gastric acidity. It cannot logically 
be employed, however, for chronic gastric 
ulcer or diseases of the large bowel. 


SUMARIO 


Quando a vagotomita foi inicialmente 
empregada, parecia constituir o arauto de 
nova era tratamento cirtrgico da tlcera; 
contudo, seu valor foi logo obsecurecido 
por uma desconfianca, da qual apenas 
agora ela se liberta. 

Como tem acontecido com muitos pontos 
de progresso cirtrgico, esta operacao caiu 
em descrédito devido ao excesso de en- 
tusiasmo por um novo método de trata- 
mento e falta de experiéncia técnica. 
Muitas vagotomias foram feitas sem a as- 
sociacao a qualquer providéncia com o 
objetivo de limitar os efeitos da reten¢géo 
subseqiiente do conteido gastrico, com 
resultados conseqiientemente maus. Os 
casos em que a vagotomia foi empregada 
nao foram préviamente anal isados ade- 
quadamente, com o objectivo de excluir-se 
os pacientes psiconeurdticos, os quais 
apresentam notoriamente maus resultados 
apés qualquer tipo de operacao gastrica. 
Portanto, devido a u’a ma comprezensao 
dos principios basicos abrangidos, a vago- 
tomia foi algumas vézes mesmo utilizada 
como o wtnico tratamento cirtirgico da 
ulcera gastrica crénica, sdbre a qual nao 
poderia ter qualquer efeito benéfico légico. 
O préprio autor confessa ter incorrido 
nesse érro, até compreender a inutilidade 
e mesmo o perigo dessa orientacaéo. 

A téenica deficiente e a vagotomia con- 
seqiientemente incompleta também acar- 
retaram grande numero de fracassos. Em- 
bora tal fato fésse compreensivel durante 
o desenvolvimento de uma operacaéo désse 
tipo, nao havia certamente justificacio 
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para considerar estas falhas como maus 
resultados da vagotomia. Sem o critério 
de uma refeicéo de prova insulinica posi- 
tiva, do tipo originalmente descrito por 
Hollander, como prova da seccéo neural 
completa, caso algum deve ser colocado 
nesta categoria. 

Com respeito 4 tlcera duodenal, parece 
haver poucas duvidas de que a solucao final 
do problema reside no tratamento clinico. 
Durante os ultimos anos tem havido pes- 
quiza intensa em busca de drogas ade- 
quadas para o contréle da vagotomia que 
é a causa basica desta afeccao. Embora 
nenhuma delas tenha ainda se revelado in- 
teiramente eficaz, grande progresso foi 
feito nesse sentido e o sucesso completo 
parece ser apenas questao de tempo. Con- 
tudo, até que seja atingido éste objetivo, 
a falha do tratamento médico em alguns 
casos continuara resultando em ulceracao 
croénica, que apenas podera ser tratada 
com sucesso por meios cirlrgicos. A vago- 
tomia, combinada com algum processo que 
evite o pilorospasmo conseqiiente, é o 
processo de escolha. 

A vagotomia, desde que empregada pre- 
cocemente, é também de valor no trata- 
mento das Ulceras altas e incuradveis da 
pequena curvatura e da ulceracéo secun- 
daria 4 gastrectomia inadequada ou gas- 
troenterostomia ma orientada. Tem ainda 
indicagéo no tratamento do prolapso da 
mucosa pilérica, sendo ainda ocasional- 
mente em outras afeccgdes mais raras, 
associadas a uma acidez gastrica anormal. 
Légicamente nao pode, contudo, ser em- 
pregada na tlcera gastrica crénica ou nas 
afecgdes do intestino grosso. 


RIASSUNTO 


Quando la vagotomia fece la sua prima 
comparsa sembroé che si schiudesse una 
nuova era nella cura dell’ulcera gastrica. 
Ben presto, tuttavia, perdette terreno, 
mentre ora sta riacquistandosi la fiducia 
dei chirurghi. Cosi come é accaduto per 
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tante altre innovazioni, l’intervento fu 
svalorizzato perché usato con scarsa espe- 
rienza tecnica: le vagotomie venivano fatte 
senza gli accorgimenti necessari per evi- 
tare il ristagno gastrico, ei risultati erano 
cattivi; inoltre non venivano scartati i 
soggetti psiconeurotici, nei quali i risultati 
sono sempre scadenti, con qualunque tipo 
di intervento. La scarsa conoscenza delle 
basi fisiologiche del metodo faceva si che 
esso venisse applicato come unico prov- 
vedimento nella cura delle ulcere gastriche 
croniche, nelle quali logicamente non pote- 
va portare alcun vantaggio. Io stesso com- 
misi questo errore fino al giorno in cui 
mi accorsi che era, pitt che inutile, peri- 
coloso. 

Anche una tecnica non corretta e quindi 
una sezione incompleta dei vaghi conduce 
all’insuccesso. Questi casi vengono di- 
mostrati col test all’insulina di Hollander. 

Per quanto si riferisce alle ulcere duode- 
nali, la soluzione del problema sembra 
riposta nelle cure mediche. In questi ul- 
timi anni si sono avute numerose ricerche 
tendenti a trovare un farmaco capace di 
controllare la vagotonia che é la causa 
principale dell’affezione. 

Nessuna di queste sostanze si é di- 
mostrata, ancora, del tutto efficace, tut- 
tavia sembra che la soluzione del problema 
non debba essere lontana. Per ora, quin- 
di, gli insuccessi della terapia medica 
devono far decidere per l’intervento. II 
metodo ideale é rappresentato dalla vago- 
tomia associata a un qualunque artificio 
per combattere l’inevitabile pilorospasmo. 

La vagotomia, se eseguita abbastanza 
precocemente, é anche di grande utilita 
nella cura delle ulcere alte della piccola 
curva, e di quelle consecutive a resezioni 
insufficienti 0 a gastroenterostomia. Trova 
applicazione anche nella cura dei prolassi 
di mucosa pilorica e, pii raramente, di 
altre affezioni consecutive ad iperacidita 
gastrica. Non la si deve usare, ben inteso, 
per le ulceri gastriche croniche né per le 
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malattie del grosso intestino. 


RESUMEN 


Cuando aparecié por primera vez la 
vagotomia en el horizonte quirurgico, 
parecié el heraldo de una nueva era en 
el tratamiento quirtrgico de la ticera; sin 
embargo, pronto se obscurecié por la des- 
confienza que persiste actualmente. Como 
ha sucedido a tantos otros valiosos avances 
quirurgicos dicha operaciOn cay6 en el 
desprestigio por el exceso de entusiasmo 
en un nuevo método de tratamiento y por 
falta de experiencia técnica. Muchas vago- 
tomias han sido realizadas sin los proce- 
dimientos adecuados para limitar los 
efectos de la retencién consiguiente de 
contenido gastrico con los malos resultados 
que eran de esperarse. Los casos en los 
cuales se empleo no fueron seleccionados 
adecuadamente para excluir pacientes psi- 
coneur6éticos, en los cuales los resultados 
son notoriamente malos después de cual- 
quier tipo de cirugia gastrica. Por lo tan- 
to, debido a la imperfecta comprensi6n de 
sus principios basicos, la vagotomia ha 
sido utilizada algunas veces como trata- 
miento quirtrgico aislado de la ulcera gas- 
trica crénica, en la cual no podria ser de 
ningun beneficio l6gico. Yo mismo la prac- 
tiqué en este sentido hasta que me di cuen- 
ta de su inutilidad y atin peligro en este 
padecimiento. 

Las imperfecciones técnicas resultando 
en vagotomias incompletas produjeron 
tambien fracasos; aun cuando esto fué 
facil de comprender durante el desarrollo 
de una operacion de este tipo, no existe 
ciertamente justificacién en relacién a 
estos fracasos y a los malos resultados de 
la vagotomia. No debe considerarse nin- 
gun caso en esta categoria sin el criterio 
obtenido por una prueba de la insulina 
positiva, del tipo descrito originalmente 
por Hollander para controlar el grado de 
seccién nerviosa. 

Con relacién a la Uulcera doudenal, no 
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parece existir duda de que la solucion final 
al problema reside en el tratamiento médi- 
co. Durante los Ultimos anos ha habido 
una investigacién considerable con el ob- 
jeto de desarrollar las drogas adecuadas 
para controlar la vagotonia, que se consi- 
dera la causa basica de este padecimiento. 
Aun cuando ninguna de éstas ha probado 
ser completamente efectiva se han logrado 
muchos avances y se considera inicamente 
cosa de tiempo el éxito completo. Sin em- 
bargo el fracaso del tratamiento médico 
en algunos casos producira una tlcera 
cronica que Gnicamente puede tratarse con 
éxito por medios quirlrgicos, consideran- 
dose el procedimiento ideal la vagotomia 
combinada con alguna otra operacion para 
prevenir el piloroespasmo y sus efectos. 

Si se emplea suficientemente precoz la 
vagotomia, es un recurso Util en el trata- 
miento de las Ulceras altas de la curvatura 
menor y de las tlceras secundarias con- 
secutivas a gastrectomias inadecuadas o 
gastroenteroanastomosis. Asi mismo tiene 
un lugar en el tratamiento del prolapso 
de la mucosa pil6rica y ocasionalmente es 
util en otros padecimientos raros asociados 
con acidez gastrica anormal. Légicamente 
no puede emplearse para la Ulcera gastrica 
crénica o para los padecimientos del in- 
testino grueso. 


ZUSAM MENFASSUNG 


Die Vagotomie schien bei ihrem ersten 
Auftauchen am Horizont der Chirurgie 
ein neues Zeitalter der chirurgischen Be- 
handlung der Geschwiirskrankheit anzu- 
kiinden; bald aber folgte eine Periode der 
Enttéuschung und des Misstrauens, von 
der das Verfahren erst neuerdings zu er- 
holen beginnt. Wie viele andere wertvolle 
chirurgische Neuerungen verdankt auch 
die Vagotomie ihren schlechten Ruf der 
iibtertriebenen Begeisterung, die einem 
neuen Verfahren anfinglich entgegenge- 
bracht wird, und dem Mangel an tech- 
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nischer Erfahrung. Viele Vagotomien 
wurden ausgefiihrt, ohne dass Massnah- 
men zur Ausschaltung der spater folgen- 
den Stauung des Mageninhalts getroffen 
wurden, und die Resultate waren dement- 
sprechend kiimmerlich. Ferner waren die 
Falle vor der Operation nicht geniigend 
gesiebt, um Psychoneurotiker auszusch- 
liessen, bei denen die Ergebnisse aller 
Formen der Magenoperation bekannter- 
massen schlecht sind. Manchmal wurde 
sogar infolge mangelhaften Verstandnis- 
ses der grundlegenden Prinzipien des Ver- 
fahrens die Vagotomie als einziger chirur- 
gischer Eingriff zur Behandlung eines 
chronischen Magengeschwiirs angewandt, 
wo logischerweise ein giinstiger Einfluss 
garnicht erwartet werden konnte. Der 
Verfasser gibt zu, in dieser Richtung selbst 
Verstésse begangen zu haben, bis er er- 
kannte, dass die Operation fiir diese Er- 
krankung ein nutzloses und sogar gefihr- 
liches Verfahren darstellt. 

Eine weitere Fiille von Versagern ist 
auf unzureichende Technik und die daraus 
resultierende unvollstandige Resektion des 
Vagus zuriickzufiihren. Das alles lasst 
sich zwar wahrend des Entwicklungsstadi- 
ums einer derartigen Operation verstehen, 
berechtigt aber keineswegs dazu, die Mis- 
serfolge der Vagotomie als solcher in die 
Schuhe zu schieben. Kein Fall darf als 
Versager der Vagotomie klassifizziert wer- 
den, der nicht einen positiven Ausfall des 
Insulinversuchs nach Probemahlzeit, wie 
urspriinglich von Hollander als Nachweis 
vollstindiger Resektion des Nerven ange- 
geben, gezeigt hat. 

Was das Zwolffingerdarmgeschwiir be- 
trifft, so besteht kaum ein Zweifel, dass 
die endgiiltige Loésung des Problems in 
der medizinischen Behandlung liegt. In 
den letzten Jahren hat sich ein grosser 
Teil der medizinischen Forschung mit der 
Entwicklung von Medikamenten beschaf- 
tigt, die sich zur Beeinflussung der Vago- 
tonie, die die letzte Ursache der Erkran- 
kung darstellt, eignen. Wenn sich auch 
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bis jetzt keines dieser Mittel als vdllig 
zufriedenstellend erwiesen hat, so sind 
doch in dieser Richtung  betrachtliche 
Fortschritte zu verzeichnen, und der end- 
giiltige Erfolg scheint nur noche eine 
Frage der Zeit zu sein. Vorlafig aber sind 
die Versager medikamentéser Behandlung 
noch immer fiir das Entstehen chronischer 
Geschwiire, die nur chirurgisch mit Erfolg 
behandelt werden kénnen, verantwortlich. 
Hier ist die Vagotomie in Verbindung mit 
irgendwelchen Massnahmen zur Vorbeu- 
gung des sonst unfehlbar folgenden Py- 
lorospasmus das ideale Verfahren. 

Ferner ist die Vagotomie, wenn sie 
rechtzeitig ausgefiihrt wird, von Wert in 
der Behandlung unbeeinflussbarer hoch 
gelegener Geschwiire der kleinen Kurva- 
tur und sekundarer Geschwiire, die nach 
unzureichenden Magenresektionen oder 
schlecht geplanten Gastroenterostomien 
auftreten. Auch in der Behandlung des 
Prolapses der Schleimhaut des Pylorus 
und gelegentlich bei anderen noch selte- 
neren mit unnormaler Magensaure einher- 
gehenden Erkrankungen Fallt der Vago- 
tomie eine Rolle zu. Fiir ihre Anwendung 
bei chronischen Magengeschwiiren oder 
bei Erkrankungen des Dickdarms jedoch 
gibt es keine logische Rechtfertigung. 


RESUME 


Au début, la vagotomie semblait annon- 
cer une ére nouvelle dans le traitement 
de l’ulcére; mais elle fut bientét (et jus- 
qu’a récemment encore) considérée avec 
méfiance. Comme on !’a souvent constaté 
pour tant d’autres progrés chirurgicaus 
de valeur, cette opération est tombée en 
disgrace par suite d’un premier enthousi- 
asme excessif 4 l’égard d’une méthode nou- 
velle, et par manque d’expérience tech- 
nique. Un grand nombre de vagotomies 
ont été effecturées sans l’aide d’aucun 
procédé visant 4 limiter les effets second- 
aires de rétention du contenu gastrique, 
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et les résultats furent mauvais. Les cas 
dans lesquels elle était pratiquée n’ont pas 
été suffisamment examinés en vue d’ex- 
clure les malades psychiatriques, chez 
lesquels les résultats sont notoirement 
mauvais aprés n’importe quel type d’opéra- 
tion gastrique. La vagotomie était méme 
parfois utilisée comme seul traitement 
chirurgical de lulcére gastrique, dans 
lequel elle ne pouvait logiquement provo- 
quer aucune amélioration. J’ai moiméme 
commis des erreurs semblables, jusqu’au 
jour ou j’ai réalisé que c’était un procédé 
inutile, voire dangereux dans ce genre de 
cas. 

La technique imparfaite de la vagotomie 
a également provoqué une avalanche 
d’echecs qui ne justifiaient en rien les 
mauvais résultats finaux de cette opéra- 
tion. Aucun cas ne devrait étre classé 
dans cette catégorie sans le critére d’un 
repas test a l’insuline postif, tu type 
décrit a l’origine par Hollander, prouvant 
que la section nerveuse a été compleéte. 

En ce qui concerne |’ulcére duodénal, il 
semble bien que la solution définitive soit 
le traitement médical. Un grand nombre 
de recherches ont été faites au cours de 
ces derniéres années en vue de perfection- 
ner les médications propres a controler la 
vagotonie qui est a la base de cet état. 
Bien qu’auncune de ces médications ne se 
soit encore montrée absolument efficace, 
les progrés réalisés sont grands et le suc- 
cés final semble n’étre plus qu’une question 
de temps. Jusque la, cependant, |’échec du 
traitement médical provoquera dans cer- 
tains cas une ucération chronique, que 
seuls les moyens chirurgicaux peuvent 
guérir. La vagotomie, combinée avec une 
technique visant 4 empécher |’ inévitable 
pylorospasme qui s’ensuit sans cela, est le 
procédé idéal. 

La vagotomie, si elle est pratiquée assez 
tot, est également précieuse dans le traite- 
ment des ulcéres haut situés de la petite 


courbure et de l’ulcére peptique aprés gas- 


trectomie ou gastroentérostomie inoppor- 
tune. Elle a sa place dans le traitement 
du prolapsus de la muqueuse pylorique, et 
elle est a l’occasion utile dans d’autres 
états plus rares encore, associes avec une 
acidité gastrique pathologique. Elle ne 
peut cependant pas étre utilement prati- 
quée pour l’ulcére gastrique chronique ou 
pour les affections du gros intestin. 
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nothing new under the sun.” There 

is some truth in this, for irradiation 
in some form and/or surgical intervention 
are still the principal weapons against 
pelvic cancer. The most productive ad- 
vance has been in the publicity that has 
made the public more cancer-conscious 
and more alert to seek medical advice, 
with the result that the proportionate in- 
cidence of patients with cancer still in the 
curable stage has steadily increased. Like- 
wise, better supportive measures have 
made everyday performances of surgical 
procedures that were formerly considered 
miracles. Similarly, precision irradiation 
has made it possible to use methods that 
deliver increasingly greater and there- 
fore more lethal doses to the cancer. While 
surgical advances have not been without 
a rather high mortality rate and serious 
as well as annoying complications, in- 
creased doses of irradiation have also re- 
sulted in increased damage to normal tis- 
sues. Operation for cancer of the cervix 
was almost completely abandoned from 
1920 to 1940 in favor of irradiation, large- 
ly because adequate operation resulted in 
so high an operative mortality rate that 
its advocates were influenced by the lower 
mortality rate associated with irradiation, 
and with irradiation’s equal or better re- 
sults. Better knowledge of preoperative 
and postoperative management has made 
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more nearly adequate operation available. 
Time alone will decide whether this is the 
superior method of attack. Stone! recom- 
mended a “golden mean” between ultra- 
radicalism on the one hand and the lack 
of courage and skill and the fear of inno- 
vation on the other. He warned surgeons 
that they must study carefully the limita- 
tions as well as the possibilities of the 
new ultraradicalism before deciding its 
proper place and the extent of its useful- 
ness. This is being attempted in at least 
one clinic, where all cases are unselected 
and all patients are treated surgically. 
Except for overall figures, however, the 
percentage results are not comparable 
with most results of irradiation, because 
of the difference of stage classification, 
preoperatively or postoperatively. Also, 
few clinics have unselected cases all 
treated by a given method. 

In spite of the popular trend toward 
radical operation, irradiation has made 
definite advances. In general these have 
been due to precision irradiation and the 
increased concern with the accuracy of 
estimation of the dose delivered to the 
tumor rather than of the dose applied in 
air. The story of the advance in irradia- 
tion has been largely concerned with the 
adoption of methods that will increase the 
doses delivered to the tumor. 

Scattered reports reveal some attempts 
at systematic methods of attack, possibly 
encouraged by partial or palliative suc- 
cesses with the selective action of radio- 
active iodine in the treatment of cancer 
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of the thyroid. In general, the use of 
tracer substances for pelvic tumors has 
been largely experimental, and disappoint- 
ing as a curative measure. Any recorded 
success has been measured mostly by com- 
parison of length of life and degree of 
palliation. 

What are the newer weapons utilized 
to combat cancer? First, the improved 
publicity that has made the lay public 
more conscious of the warning symptoms 
that stimulate many, especially women, 
to seek medical advice earlier, or has 
impressed the public with the necessity 
for periodic checkups by conscientious 
physicians. These checkups need not be 
endowed or government-supported 
through so-called cancer prevention 
clinics. They can be performed by 
any qualified cancer-minded physician. 
Cancer prevention clinics have, by their 
own reports, been somewhat disappoint- 
ing in their low incidence of actual detec- 
tion of cancer, and, if made a part of a 
hospital instead of a public health pro- 
gram (where they really belong), their 
greatest influence has been by their low 
contract charges increasing the rates for 
the really sick patient for such items as 
smears, roentgenograms, biopsies, etc. 
Economically, I doubt whether such clinics 
are worth while except to spread the gos- 
pel of cancer consciousness. When one 
considers that in spite of all the present- 
day publicity, Scheffey? has shown that 
only 28.3 per cent of all cancer patients 
benefited by no delay from the time of the 
first symptom to the time of the first treat- 
ment, and that doctors even today are 
solely, or in combination with the patient, 
responsible for 33 per cent of delayed 
therapy, it would seem that more empha- 
sis on the education of doctors could be 
stressed. 

Second: What advances are being made 
toward discovering the cause of cancer? 
The mention of certain theorems seems 
appropriate: Craver*® has cited Ewing as 
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saying of cancer, “It is not one disease but 
a thousand different diseases.” In spite of 
this and other similar observations there 
is still the urge to discover an overall for- 
mula that contains a component, the lack 
or the excess of which spells cancer. 
Scheele has said, ‘“‘The purpose of study- 
ing cancer etiology is no longer to find the 
cause but to explain the origin.” With 
this in mind, he points out that nucleic 
acid is the active principle of cancer virus. 
Now in plants both bacteria and viruses 
have caused neoplasms to develop, but in 
man no such phenomenon has been dem- 
onstrated. Rhoads* expressed the opinion 
that “at present to eliminate cancer re- 
production is more feasible than to remove 
cancer production”; also that the differ- 
ence between normal and neoplastic cells 
resides in nucleic acid. Since folic acid 
deficiency inhibits leukocyte formation, 
the utilization of folic acid antagonists 
seems reasonable in an attempt to check 
cancer. Yet Rhoads* and Suguira failed to 
corroborate the fact that ‘Teropterin” 
inhibits transplanted sarcoma. Nitrogen 
mustards have a harmful effect on the 
pathologic leukocytes of leukemia as well 
as on normal leukocytes. In the rat, nor- 
mal cells are more sensitive to antifolic 
acid substances than are tumor cells. 
Rhoads® further stated, “it is apparent 
from the statistics that no millennium of 
cancer chemotherapy has been attained by 
the use of any antifolic acid material so 
far described.” Since the submission of 
this paper, Rhoads’ has described suc- 
cesses with the addition of synthetized 6- 
mercaptopurine or Purinethiol to A-me- 
thropterin and cortisone for the transient 
control of acute leukemia in children and 
adults. Hodgkin’s disease, lymphoid and 
other neoplasms, however, failed to re- 
spond to this therapy. Rhoads’ credited 
Ewing with having been the first to recog- 
nize the possibility that abnormality of 
the endocrine system might provide a fa- 
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vorable environment for the development 
and growth of cancer cells. This has led 
to the moot point as to whether women of 
menstrual age with cancer of the breast 
should be castrated. Castration has cer- 
tainly had little effect on cancer of the 
pelvic organs, with the possible exception 
of apparent but still not authenticated im- 
provement by removal of the primary 
tumor in cases of cancer of the ovary with 
metastases. Investigations involving the 
steroids are still being pursued, but the 
search for the unknown factor or antag- 
onist for the control of cancer is as yet 
unrewarded. 

The third factor is the surgical advance. 
As has been stated, the improvements in 
surgical approach have been due mainly to 
an increased perception of preoperative 
and postoperative physiologic and suppor- 
tive measures. With the acquired knowl- 
edge of the necessity of maintaining elec- 
trolyte balance, replacing blood, supplying 
vitamin needs and using antibiotics and 
sulfonamides, together with improved 
methods of anesthesia, procedures for- 
merly considered “mayhem” or “surgical 
calisthenics” have become everyday ac- 
complishments. Such procedures should 
be undertaken, however, only by qualified 
gynecologic surgeons in hospitals equip- 
ped to handle the serious as well as the 
annoying complications. The high inci- 
dence of damage to the urinary tract and 
the intestines caused by such operations 
is well known. Sherman*® has emphasized 
that a late complication of bilateral ureter- 
osigmoidostomy is hyperchloremic acido- 
sis, which, if not corrected by control of 
the electrolyte balance with adequate rec- 
tal-urinary reservoir drainage, results in 
osteomalacia. 

The fourth point in the recent advance 
is irradiation. Advances in irradiation 
have consisted of delivering larger and 
more accurately measured doses to the 
tumor-bearing area. The methods have 
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included increased intensity ; increased fil- 
tration to eliminate the caustic rays; di- 
vided doses to permit recovery of skin and 
other normal tissue, and to repeatedly at- 
tack cell divisions of the tumor cells; ro- 
tation of the portals of approach; rotation 
of the patient; interstitial application; the 
intra-arterial approaches, and the use of 
radioactive isotopes. 

Roentgen Therapy: Caldwell’ first de- 
scribed the transvaginal cone application 
of roentgen therapy in 1902. Merritt!’ in 
1921 revived interest in the method and 
reported results"! in 1939. Caulk!? modi- 
fied the approach by the use of a plastic- 
ended cone that permits irradiation of a 
larger field per vaginam than did the metal 
cone previously used. The response to the 
desire for increased depth doses has re- 
sulted in increased target distances and 
increased voltages from 250 to 400 to 
1,000 kilovolt machines. The desire for 
increase in intensity has also led to the 
cyclotron and now the betatron, which can 
develop 300 M.E.V. Recently the Atomic 
Energy Commission has announced cash 
payment to a civilian’ for the patented 
principle behind a 100,000 M.E.V. atom 
smasher which the Commission proposes 
to build. These machines have the advan- 
tage that the depth dose has less scatter 
and therefore can be localized better ; also, 
the intensity is increased with the depth. 
Although the cyclotron and the betatron 
have been used for treating patients, the 
cost is generally considered prohibitive, 
and these larger and larger sources of 
energy are used chiefly as reactors. 

Precision Irradiation: It is now realized 
that methods using standardized doses for 
all patients with pelvic cancer are inac- 
curate and inadequate. Each patient must 
be individualized as to method of applica- 
tion and as to tumor dosage. Corscaden,'* 
Payne,'® Fletcher,'® Lewis'® and others 
have devised different methods by which, 
with the applicators in place as shown by 


‘ 
if 
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the roentgen ray, the actual doses at vari- 
ous points of the pelvis can be estimated. 


A 50-Gm. radium element pack recently 
installed at the Janeway Clinic of Roose- 
velt Hospital, New York, has 20 separate 
radium sources of 2.5 Gm. each, so dis- 
tributed that by the resulting multiple 
portals an increased tumor dose can be ac- 
curately delivered from the converging 
beams to a focal tumor point, with de- 
creased damage to skin and normal tis- 
sues. 

Most of these applicators are modifica- 
tions of those used by Regaud in Paris at 
the Curie Institute, by Heyman at the 
Radiumhemmet, the Manchester colpostat 
or the Bailey-Healy bomb from Memorial 
Hospital in New York. All modifications 
have attempted a more efficient and accu- 
rate distribution of the radiation to the 
pelvic tumor-bearing area, at a lower in- 
tensity for a longer period, and with in- 
creased filtration. Waterman" and Nolan'’ 
have advocated interstitial radium ther- 
apy, claiming a wide and fairly uniform 
distribution in and about the tumor, and 
they demonstrate an individualization of 
treatment. Barnes'® used a plastic tem- 
plate and aluminum needles loaded with 
cobalt 60 seeds. The measurements are 
calculated by roentgen studies in which 
slightly different methods of calculation 
are used. All plans are for increased ac- 
curacy and more even distribution of 
measured tumor doses. 

Radioactive Isotopes: According to 
Lawrence,” “the nature of radioactive iso- 
topes is such that it differs from its sisters 
only that it emits radiation and has a 
different atomic weight. Chemically it is 
no different.” Delario*! has reviewed the 
methods used for separating the heavier 
from the lighter isotopes. Today the ele- 
ments and their isotopes number about 
850. While there are some natural radio- 
active isotopes, most are formed artificial- 
ly. Joliet and Irene Joliet-Curie produced 
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the first artificial radioactivity by bom- 
barding aluminum with alpha particles 
from radium. Radium as a source of en- 
ergy is still sometimes used. Today, how- 
ever, most radioactive substances are 
made by bombarding matter with atomic 
particles energized to high potentials by 
means of the cyclotron or the betatron or 
by the highly energized neutrons in the 
atomic pile. The relatively expensive but 
highly versatile cyclotron can use deuter- 
ons, neutrons, alpha particles and protons 
as bombarding particles. The atomic pile 
makes use of neutrons only. 

As was so clearly stated by Aebersold,** 
the methods of application of radioactive 
isotopes produced with the uranium chain 
reactor are divided for specific uses into 
those dependent on physical placement of 
radioactivity and those dependent on 
chemical placement. The physical place- 
ments are, in general, those based on the 
use of gamma radiation, whereas the 
chemical placements are more often those 
utilizing beta radiation. Many factors 
should be considered in the selection of 
the most suitable available reactor-pro- 
duced radioactive isotope. The most im- 
portant of these factors are: 1. The 
method of production. 2. Half-life. 3. The 
type and energy of the radiation. 4. The 
suitability of the selected radioactive iso- 
tope to the nature of the proposed use. 

The physical placements may use ra- 
dioactivity from (1) external sources; (2) 
interstitial sources (such as gamma ray 
sutures, needles, infiltrating colloids), or 
(3) intracavitary sources (such as gamma 
ray applicators or colloid infusions). The 
chemical placements may use (1) colloid 
deposition (radioactive gold for the retic- 
uloendothelial system); (2) selective ab- 
sorption (radioactive iodine for the thy- 
roid gland), or (3) differential turnover 
(radioactive phosphorus for the hema- 
topoietic system). 

Gold 198 emits both beta and gamma 
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rays, but most of the therapeutic irradia- 
tion arises from the beta rays. Cobalt 60 
emits a beta ray of relatively low inten- 
sity that can be easily screened out, re- 
sulting in a practically pure gamma ray 
emission. Phosphorus 32 has been se- 
lected for use in the hematopoietic system 
but has not been considered applicable to 
pelvic tumors. 

Barnes’? has clearly compared the char- 
acteristics of gold 198 with those of cobalt 
60, as follows: 

Half-life: Cobalt 60, five and three- 
tenths years; gold 198, two and seven- 
tenths days. 

Economy: Cobalt presents fewer prob- 
lems of transportation and dosage and can 
be “warmed up” in the reactor. Activa- 
tion in quantities is less expensive for co- 
balt 60 than for gold 198. 

Types of radiation emitted: Cobalt 60 
has a homogeneous gamma radiation of 
only two gamma rays; the beta radiation 
is extremely weak and can be screened 
out easily, whereas gold 198 has a single 
gamma radiation much weaker than its 
relatively strong beta radiation. 

Gold makes an easily handled colloid. 

With these characteristics in mind, the 
most suitable radioactive isotope is se- 
lected for use in applicators designed for 
the most efficient placement in the indi- 
vidual situation. It follows that colloidal 
gold 198 should be selected for injections 
into the cavities of the peritoneum and of 
the thorax. The colloid mixes well with 
the ascitic fluid or with that of pleural 
effusions, but is deposited unevenly on the 
walls of the cavity. The half-life is short, 
and the gold is phagocyted in large part. 
Used intravenously, colloidal gold will de- 
posit in the reticuloendothelial system not 
because it is gold or radioactive, but be- 
cause it is a colloid. The size of the col- 
loid will decide whether most of it will 
be deposited in the spleen or in the liver. 
Friedell,22 Sherman,?* Andrews,2> and 
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Knisely** and others have reported short- 
time observations. Some reduction in as- 
cites has been noted, but no reduction in 
the size of the tumor masses. This is 
probably due to inability to deliver cancer- 
ocidal doses to the tumor or to obtain uni- 
form distribution. Nolan®* has recently 
described the injection of colloidal gold 
into the parametrium in the hope that 
phagocyted colloid would be carried via 
the lymph channels and lodge in the lymph 
nodes. The colloid was mixed with 1 per 
cent pectin solution to get the proper dilu- 
tion. It has been shown that colloidal gold 
will reach normal nodes but will not con- 
centrate in cancerocidal doses in cancer- 
dominated nodes, probably because of the 
lymphatic blockage to such nodes. Injec- 
tion of colloids under the mucosa of the 
cervix rather than into the parametrium 
has been tried with some success, but with 
questionable distribution. Experimentally, 
“coverage” of the gold colloid with silver 
has seemed to aid in the migration via the 
lymphatics to the nodes. It is too early to 
evaluate results. 

Cobalt: Morton** and Barnes'® reported 
on the use of radioactive cobalt 60 as (1) 
cylinders, (2) multiple small sources 
placed in the uterine cavity, (3) intersti- 
tial needles threaded through a lucite tem- 
plate, and (4) a flexible nylon tubing 
sewed into lymph nodes and along the lat- 
eral pelvic wall in patterns that give accu- 
rate distribution. Cobalt 60, with proper 
applicators, can be used wherever radium 
or the roentgen ray has been used, and 
probably more economically. A cobalt pack 
is replacing a 1,000 kilovolt roentgen ma- 
chine in at least one clinic because a 
greater intensity can be delivered at a 
lower cost. 

All of these procedures are relatively 
new and too recent for a fair evaluation 
of their merit. 

Hormonal or Physiologic Advances.— 
Rawson”* has stated that “the studies of 
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the fifteen years in the laboratories and 
clinics on the relationship of hormones to 
the development of tumors or to the inhi- 
bition of certain metastatic neoplasms 
make it possible to now foster a real hope 
for eventual control of this disease by 
physiologic means.’’ The means attempted 
have consisted of changing the hormonal 
or physiologic environment by adding or 
subtracting hormones, thus disturbing an 
existing balance, or of attempting to re- 
store a normal hormone balance. Creation 
of tumors or inhibition of growth by such 
methods in animals has seldom been ac- 
complished in man. However, such meth- 
ods as a thyroidectomy, thyroid therapy, 
castration, bilateral adrenalectomy and 
the administration of estrogens, andro- 
gens, cortisone and ACTH have been en- 
couraging with certain types of tumors in 
man as well as in animals. The most strik- 
ing results have been obtained with tumors 
of the breast, prostate or testes, and espe- 
cially bone or soft tissue metastases. There 
have been no lasting benefits, however, 
and cessation of therapy has been followed 
by prompt recurrence. Strangely enough, 
hormonal therapy has had little effect on 
tumors of the female genital tract. Even 
the endometrial hyperplasia produced in 
postmenopausal women by estrogens is 
reversible to endometrial atrophy on the 
cessation of therapy. 

It has been shown* that, in cases of 
cancer of the thyroid, total ablation of 
the thyroid results in previously nonfunc- 
tioning metastatic lesions assuming the 
function of normal thyroid tissue, i.e., 
concentrating radioactive iodine. Evi- 
dence pointing to the possible influence of 
hormones on pelvic tumors is based large- 
ly on impressions. 

Bilateral oophorectomy performed for 
cancer of the ovary with peritoneal metas- 
tases has been followed by a temporary 
regression of the metastatic lesions. Pos- 
sibly the temporary regression is due to 
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the gradual taking over of ovarian func- 
tion by the adrenal glands. West*! stated 
that bilateral adrenalectomy has not been 
curative in any of his cases. Gardiner,** 
Allen** and their co-workers have reported 
the occurrence of transplantable metasta- 
sizing cancers of the cervix in mice after 
prolonged estrogen therapy. Lipshutz** 
also reported growth of fibroids and endo- 
metrial polyps after administration of 
estrogens. He later reported** that simul- 
taneous administration of testosterone or 
progesterone with the estrogen prevents 
tumor formation. These data, however, 
all concern experimented animals. Dock- 
erty,*® Mussey*? and Smith** observed a 
high incidence of cancer of the endome- 
trium in patients with granulosa cell tu- 
mors of the ovary. Smith*® also reported 
a hyperplasia of the cortical stroma in 80 
per cent of his postmenopausal patients 
with endometrial cancer. From a study 
now in progress at Memorial Center, as 
cited by Rawson?’, it appears that in cases 
of metastatic cancer of the breast a com- 
bination of roentgen and hormonal ther- 
apy is more effective in promoting healing 
of osseous and soft tissue lesions than is 
either roentgen or hormonal treatment 
alone. 

Intravenous Progesterone: In 1951 
Hertz*® reported histologic changes in 
squamous cell cancer of the cervix after 
massive dosages of progesterone. Roth- 
child*! devised a simple method for intra- 
venous administration. Barnes,* giving 
up to 500 mg. a day intravenously, noted 
that the results of biopsy had turned neg- 
ative in 25 per cent of cases, and in 33.3 
per cent the smears were reversed. In 
each case the negative result was tempo- 
rary. Neither Barnes nor Hertz cured any 
patient by this method. Taylor** has re- 
ported that at the Francis Delafield Hos- 
pital enormous doses of progesterone have 
been administered to several patients with 
cervical cancer. No change has been ob- 
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served in the clinical extent of the disease 
or in the histologic character of biopsy 
specimens of the malignant tissue taken 
during the course of therapy. 


In spite of the evidence, therefore, there 
is no conclusive proof that cancer of the 
pelvic organs has permanently been favor- 
ably affected by estrogens, androgens, cor- 
tisone, ACTH or adrenalectomy. 

The Grahams* reported an alteration 
of the basal cells in smears of the vaginal 
mucosa after irradiation. The changes 
occur in nonmalignant as well as in ma- 
lignant components. In their opinion, as 
far as prognosis is concerned, the sensi- 
tivity of the host to irradiation is as im- 
portant as the sensitivity of the tumor, or 
more so; and also that a determining fac- 
tor in the cure of cancer is the susceptibil- 
ity of the host to irradiation. If the cellu- 
lar reactions of the host are studied after 
trial exposure, the patients who will be 
radioresistant and will do poorly if treated 
by irradiation can be recognized. The 
Grahams have also found that progester- 
one, adrenal cortical extract and testos- 
terone influence sensitivity to radiation, 
as detected by cellular changes ir the 
smears. 

Nitrogen Mustard: Barnes’ has stated 
that Cromer and Klopp have reported on 
a series of patients with cancer of the 
cervix treated by intra-arterial adminis- 
tration of nitrogen mustard. Barnes also 
treated 20 patients in this manner. If 
nitrogen mustard is injected into a vein, 
it reaches the bone marrow and the pul- 
monary system. If injected into the arte- 
rial system, most of it will go into the first 
epithelial surface it passes on being dis- 
tributed through the capillary bed. Since 
the arterial system supplying the pelvic 
organs is relatively localized and readily 
accessible, the possibilities of nitrogen 
mustard are evident to the gynecologist. 
It produces the same cellular picture as 
does irradiation and should not be used in 
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a patient already at the level of radiation 
tolerance. No report was found of a syn- 
ergistic effect with irradiation, but it 
would seem that nitrogen mustard might 
lend itself as a supplement to irradiation 
when a lethal dose of irradiation could not 
be delivered. Its success has been meas- 
ured by decreased ascites and increased 
well-being. It is not without its toxic 


symptoms, however, such as nausea, vom- 
iting, weakness, tremor and even convul- 
sions. The blood count is not affected. The 
utilized vessel is inflamed, and thrombosis 
may occur. The so-called successes are 
temporary. 


SUMMARY 


New therapeutic agents for treating 
cancer of the pelvic organs are reviewed. 
Most are modifications of old methods, 
characterized by an attempt at more rad- 
ical removal of larger drainage zones 
around the primary tumor or delivery of 
larger dosages of lethal ‘medicine’ to 
cancer-bearing areas. The new methods 
are discussed. They are not without com- 
plications, not without disappointments, 
for most have been rewarded only by tem- 
porary or palliative results. These experi- 
mental methods are not without merit, 
however, for they confirm or disprove the 
thinking philosophy of a group of serious- 
minded men. Who knows what degree of 
mental stimulation will be required to 
achieve success in the fight against can- 
cer? 


ZUSAM MENFASSUNG 


Neue Verfahren der Behandlung des 
Krebses der Beckenorgane werden be- 
sprochen. Meist handelt es sich um Modi- 
fikationen alter Methoden mit dem Ziel 
einer radikaleren Beseitigung groesserer 
Drainierungsgebiete in der Umgebung der 
Primaergeschwulst oder der Verabreich- 
ung groesserer Dosen des krebszerstoer- 


: 


enden Mittels auf die erkrankten Gebiete. 
Die neuen Verfahren werden eroertert. 
Es fehlt nicht an Komplikationen und an 
Enttaeuschungen; denn die meisten trag- 
en nur zeitweilige oder palliative Erfolge 
davon. Trotzdem haben diese experimen- 
tellen Methoden ihre Verdienste insofern 
sie die theoretischen Ueberlegungen einer 
Gruppe ernsthafter Forscher entweder 
bestaetigen oder widerlegen. Es ist nicht 
vorauszusehen wieviel geistige Anregung 
noch erforderlich sein wird, bis der Kampf 
gegen den Krebs von Erfolg gekroent ist. 


RIASSUNTO 


Vengono passati in rassegna i nuovi 
mezzi di cura del cancro degli organi 
pelvici. Molti di essi non sono che vecchi 
metodi modificati, coi quali si cerca di 
asportare il pitt radicalmente possibile 
tutte le vie linfatiche che circondano il 
tumore oppure si tenta di somministrare 
dosi pit energiche di sostanze antican- 
cerose. Questi nuovi metodi non sono sen- 
za pericoli né senza insuccessi; molti di 
essi sono stati seguiti solo da risultati 
temporanei o palliativi. Tuttavia non sono 
senza merito dacché portano alla confer- 
ma 0 al rifiuto di teorie e di ipotesi logiche. 
Non si pud immaginare quale sforzo men- 
tale richiedera la vittoria sui tumori ma- 
ligni. 


RESUME 


De nouveaux agents thérapeutiques 
pour le traitement du cancer des organes 
pelviens sont passés en revue. La plupart 
sont des méddifications d’anciennes mé- 
thodes caractérisées par un essai d’abla- 
tion plus radicale. Les nouvelles méthodes 
sont discutées. Elles ne sont pas sans com- 
plications sans déceptions, car la plupart 
n’ont apporté que des résultats tempo- 
raires ou palliatifs, Ces méthodes expéri- 
mentales ne sont pourtant pas sans mérite, 
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car elles confirment ou infirment la ma- 
niére de penser de certains savants. 


SUMARIO 


Sao revistos os novos agentes terapéuti- 
cos para o tratamento do cancer dos 6r- 
gaos pélvicos. Na maioria dos casos trata- 
se de modificagdes de métodos antigos, 
com tentativas de extirpacéo mais radical 
ou de maiores zonas de drenagem em 
torno do tumor primario ou o emprégo 
de maiores doses de “remédios” letais em 
relacéo as areas portadoras de cancer. Os 
novos métodos sao discutidos; nao sao 
desprovidos de complicagdes e nem desa- 
pontamentos pois a maioria déles traz 
apenas resultados temporarios ou paliati- 
vos. Tais métodos experimentais tém méri- 
to, contudo, pois confirmam ou negam a 
filosofia de pensamento de um grupo de 
pesquisadores. Quem sabe que grau de 
estimulo mental é necessario para alcancar 
0 sucesso na luta contra o cancer? 


RESUMEN 


Se revisan los nuevos agentes terapetti- 
cos en el tratamiento del cancer de los 
érganos pélvicos. La mayoria son modifi- 
caciones de métodos antiguos. caracteri- 
zados por el intento de hacer extirpaciones 
mas radicales de zonas mayores de drena- 
je circundantes al tumor primario o por 
el proporcionamiento de dosis mayores de 
“medicina letal” a las zonas cancerosas. 
Se discuten los nuevos métodos, que no 
estan excentos de complicaciones ni desilu- 
ciones, ya que la mayoria proporcionan 
tnicamente resultados temporales o palia- 
tivos. Sin embargo estos métodos experi- 
mentales no estén excentos de mérito ya 
que confirman o desaprueban la filosofia 
de un grupo de estudiosos. ;Quién conoce 
el grado de estimulacién mental que se 
requiere para logar con éxito una batalla 
contra el cancer? 
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I deserve it. 


Provided a man is not mad, he can be cured of every folly but vanity. 


You’ve no idea what a poor opinion I have of myself, and how little 
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Osgood-Schlatter’ s Disease in the Army 


COL. MILTON S. THOMPSON, M.D., 
LANDSTUHL, GERMANY 
AND 


CAPT. PHILIP H. DICKINSON, M.D., F.A.C.S. 


N 1903 Dr. Robert Osgood,* at that time 
| a Junior Associate of Dr. Goldthwaite, 

published his classic paper on lesions 
of the tibial tubercle in the adolescent. In 
the same year Dr. Car] Schlatter published 
his on injuries of the beaked portion of 
the proximal tibial epiphysis (Verletzun- 
gen der oberen Tibiaepiphyse). Several 
years later, according to Dr. Osgood, a 
Japanese author wrote a monograph on 
the subject, naming it Osgood-Schlatter’s 
disease. In 1934 Dr. Osgood was pre- 
sented, in the presence of one of us, a copy 
of the Memoirs of Sir James Paget con- 
taining an article written by him about 
1860 on avulsions of the tibial tubercle. 

Recent medical reports on the subject, 
save for a few notable exceptions, have 
been based on small series or even single 
cases. During the past year we have had 
the opportunity to treat 30 patients with 
39 lesions of the anterior tibial tubercle. 
Interest in obtaining this series was stim- 
ulated by the observation that local injec- 
tions of procaine hydrochloride, with the 
needle introduced deep to th« infrapatellar 
tendon, gay temporary relief of symp- 
toms and Ly the idea tiat the symptoms 
might have been causcd by infrapatellar 
bursitis rather than by the ossicles so ap- 
parent on roentgen examination. This 
study was undertaken in the hope of find- 
ing the best method of treatment for sol- 
diers. 

Clinical Picture.— The clinical picture 
of the disease as described by most authors 
~ From the Orthopedic Section of the United States Army 


Hospital, Landstuhl, Germany. 
*Personal communication from Dr. Osgood twenty years 


ago. 


HINSDALE, ILLINOIS 


170 


is that of pain developing in the region of 
the anterior tibial tubercle and following 
some form of trauma to the knee. The 
pain is usually aching, and early in the 
course of the disease it occurs intermit- 
tently. Later it may become constant. It 
usually occurs in the male during the ado- 
lescent period, and immobilization results 
in cure. The clinical picture in our series, 
although similar, differs somewhat in that 
our patients were older, with an average 
age of 23 years and a spread from 12 to 36 
years. Thirty-six per cent had no history 
of trauma. There were nine cases of bi- 
lateral involvement; in 8 of these the right 
knee was involved, and in 13 the left. 
Twenty-four per cent of the patients were 
Negro soldiers. The duration of symp- 
toms varied from one week to ten years, 
with an average of four years. Twenty- 
eight patients stated that they had been 
made worse by military service. Thirteen 
of these claimed to have suffered pain only 
since entry on active duty. An additional 
13 stated that pain had been present since 
their early teens. Two of these were teen- 
age dependents of Army personnel who 
had typical symptoms of Osgood-Schlat- 
ter’s disease. Roentgenograms showed no 
fracture of the anterior tibial tubercle or 
ossification within the tendon. Immobili- 
zation resulted in cure. The remaining 4 
stated that the pain had begun when they 
were in the early twenties. A typical case 
history from our series is here presented. 


REPORT OF CASE 


A 20-year-old white man, whose chief com- 
plaint was of pain and aching in the right 
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knee, stated that the pain had been present 
for approximately two years. He could remem- 
ber no specific episode of trauma, but stated 
that after the physical training, marching and 
crawling required in the Army he began to 
have pain in the right knee. This persisted 
and caused him to seek medical advice. On 
admission he complained of aching in the knee 
on increased activity and pain in the tibial 
tubercle after crawling and kneeling. 

The past medical history and the family his- 
tory were noncontributory. A systemic review 
revealed no abnormality. On physical exami- 
nation the observations were limited to the 
right knee (Figs. 1 and 2). There was con- 
siderable enlargement of the anterior tibial 
tubercle, with callus formation in the skin. 
Pressure over the tubercle caused pain. The 
patient had a full range of painless, noncrepi- 
tant knee motion. Roentgenograms revealed 
an ossicle within the infrapatellar tendon 
(Fig. 3). Laboratory data disclosed values 
within normal limits. 

This patient was treated conservatively with 
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local injections of procaine hydrochloride, im- 
mobilization and rest, without benefit. At 
operation the ossicle was removed from the 
infrapatellar tendon, and the patient was re- 
turned to duty three weeks later. 

Etiologic Factors.——Most authors deal- 
ing with this disease have arrived at the 
conclusion that trauma is the most impor- 
tant etiologic factor. Meyer summarized 
the main theories as follows: (1) Develop- 
mental, (2) endocrine dyscrasia, (3) in- 
fections, and (4) injury. In our 30 cases 
body type and race played no part, as the 
condition was seen in all types. Endocrine 
dyscrasia was not in evidence, and rickets, 
which has been mentioned by some au- 
thors as a causative factor, was not pres- 
ent in either the history or the roentgeno- 
grams. Neither infection nor inflammation 
was present in the microscopic sections 
(Fig. 4). Seventeen of our patients (64 
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Fig. 1—Lateral and anterior views of the knee, showing enlargement of the anterior tibial tubercle, 
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per cent) mentioned a traumatic episode 
prior to the onset of difficulty. In some 
cases the trauma was direct, e.g., a direct 
blow, or indirect, occurring as a result of 
prolonged marching, crawling etc. Prac- 
tically all of the patients in this group 
complained of pain following entry into 
active service. Thirteen patients with 
pain since their early teens were unable 
to remember any specific incidents of 
trauma. Many of these patients had re- 
lief of symptoms after their initial treat- 
ment in civilian life, only to have a recur- 
rence of the difficulty in the service. It is 
conceivable that in this group the trau- 
matic incident had been forgotten, consid- 
ering the time involved, and it is our opin- 
ion that trauma is probably the most 
important etilogic factor. 

Pathologic Picture—lIn reviewing the 
15 cases in which the patients were treated ' ee 
surgically, it is noted that all sections 


Fig. 3.—Photomicrograph of synovial tissue adjacent to the infrapatellar tendon, showing no evi- 
dence of inflammation. X 153. 
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showed a spongy type of bone with a thin 
cortex imbedded entirely within the ten- 
don (Figs. 5 and 6). In some instances 
the bone was dead, as was evidenced by 
the empty lacunae (Fig. 7), but in others 
the cells were living and the roentgeno- 
grams showed healthy bone trabeculation 
(Figs. 8 and 9). Hyaline cartilage was 


Fig. 5.—Gross specimen, showing the ossicle cov- 
ered with tendinous tissue. 


THOMPSON AND DICKINSON: 


Fig. 4.—Photomicrograph showing the cancellous quality of the bone. 
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not present in any of these cases, but cov- 
ering with a thin layer of fibrocartilage 
was observed in all, and in several in- 
stances cellular activity could be seen 
along the edge of the bone, suggesting 
osteogenesis. Several authors have stated 
that they were able to see scar and callus 
formation. We cannot confirm this. In no 
instance was there evidence of fresh frac- 
ture. In no section was hemosiderin pig- 
mentation present. In several cases there 
was increased vascularity at the zone be- 
tween the fibrocartilage and the tendon, 
an observation that has been mentioned 
by other authors (Fig. 10). In 2 cases 
what appeared to be a false joint was pres- 
ent between the tubercle and the intra- 
tendinous ossicle (Fig. 11). In our opinion 
the most important of these observations 
is the entirely intratendinous location of 
the ossicle. 


Treatment.—Treatment should consist, 
initially, of conservative measures, usu- 
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Fig. 6.—Photomicrograph of the ossicle, revealing dead bone. Note the empty lacunae and haversian 


canals. 


ally injection deep to the tendon with 
Hydrocortone and immobilization by 
means of a cylinder cast or the application 
of a posterior splint for several weeks, 
followed by gradual mobilization and 
whirlpool baths. After conservative ther- 
apy a trial of function is given in our 
physical therapy department by bicycle 
riding and quadriceps exercises. If there 
is any improvement, the patient is re- 
turned for a trial of duty. If there is no 
improvement, the ossicle is surgically re- 
moved from the infrapatellar tendon 
(Fig. 11). Postoperatively no immobiliza- 
tion is used. The patient is immediately 
started on quadriceps exercises and is re- 
turned to duty after several weeks. Of the 
15 patients operated on, 13 have obtained 
relief, while 2 state that they are no better. 


X 92. 


COMMENT 


Since the original work of Osgood and 
Schlatter, the main controversial point 
about this disease has been the question: 
Are the symptoms due to avulsion of the 
anterior tibial tubercle with nonunion of 
the fragment, as stated by the original au- 
thors, or do they result from ossification 
within the infrapatellar tendon? Sup- 
porting the original papers is the series 
of Uhry, and supporting the contention 
that ossification within the infrapatellar 
tendon is the cause of the condition is the 
series by Hughes. Cole, in a study of 24 
cases, concluded that swelling within the 
infrapatellar tendon caused by the stretch- 
ing of rapid growth during the adolescent 
period is the cause of this clinical entity 
and that, after the swelling, secondary 
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Fig. 8.—Roentgenogram of ossicle, showing healthy bone trabeculation. 


changes in the tendon may occur in the — been mentioned, differed from others re- 
form of calcification. Our series, as has __ ported in that the patients were older and 
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Fig. 7—Photomicrograph showing tendon tissue, fibrocartilage and living bone. X 295. . 
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Fig. 9.—Photomicrograph showing increased vascularity in the zone between fibrocartilage and ten- 


don. 


that half of them dated the onset of their 
symptoms by some form of trauma occur- 
ring after entry into service. Eighty- 
seven per cent of the patients had com- 
plete closure of the proximal tibial epiph- 
ysis, which, according to Osgood and 
Schlatter, results in relief of symptoms in 
most instances. From our observations, 
we must come to the conclusion that 
trauma, with consequent ossification with- 
in the infrapatellar tendon, is the cause, 
and that if the symptoms persist the ec- 
topic ossicle should be surgically removed. 
Evidence in favor of this theory is as fol- 
lows: 1. In over half of our patients 
symptoms developed after trauma occur- 
ring at an age when the epiphyses are 
closed. 2. No case of fresh fracture of the 
tubercle was observed. 3. The ossicle with- 
in the infrapatellar tendon was entirely 
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within the tendon in all cases. 4. The os- 
sicle in most instances was viable. 5. Cel- 
lular activity suggesting osteogenesis was 
evident in several instances. 6. No hemo- 
siderin pigmentation was seen, which in- 
dicates absence of the bleeding into the 
tissues that might be expected with an 
avulsion type of fracture. 


Fig, 10.—View of ossicle. Note articular cap of 
fibrocartilage that formed pseudoarthrosis with 
anterior tibial tubercle. 
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Fig. 11.—Photographs showing, respectively, the infrapatellar tendon and the ossicle partially re- 
moved from it. 


In the 13 patients with symptoms dat- 
ing from their teens and with no remem- 
brance of specific trauma, avulsion of the 
tubercle may conceivably have been the 
cause. In our opinion, however, a mech- 
anism similar to that suggested by Cole 
is more likely. The presence of dead bone 
within the infrapatellar tendon, which 
was observed in several cases, can be ex- 
plained by avulsion of the tubercle, but it 
can be explained equally well by ectopic 
ossification with an inadequate blood sup- 
ply and eventual death. 


CONCLUSIONS 


1. The cause of the condition known as 
Osgood-Schlatter’s disease is trauma, 
either direct or indirect, with consequent 
ossification within the infrapatellar ten- 
don. 2. Active military service may pre- 
cipitate and increase the symptoms of 
Osgood-Schlatter’s disease. 3. Inflamma- 
tion, osteochondritis and vascular and 
endocrine changes play no part in this 
disease. 4. The initial treatment should 
be conservative. 5. Surgical removal of 
the ossicle within the infrapatellar tendon 
will produce relief of symptoms in most 
cases, 


SUMMARY 


The diagnosis of Osgood-Schlatter’s dis- 
ease in military personnel is frequently 
made on the basis of symptoms and roent- 
gen observations. In the past year the au- 
thors have treated 30 patients with thirty- 
nine lesions involving the anterior tibial 
tubercle. The etiologic factors, the patho- 
logic and clinical pictures and the treat- 
ment are discussed, and the following con- 
clusions are drawn: 1. The case etiology 
is trauma, with secondary ossification 
within the infrapatellar tendon. 2. Symp- 
toms may be initiated or increased by 
military service. 3. Inflammation plays 
no part in the disease, nor do vascular and 
endocrine disturbances. 4. Initial treat- 
ment should be conservative. 5. Surgical 
removal of intratendinous ossicle will re- 
lieve the symptoms in most cases. 


ZUSAM MENFASSUNG 


Die Diagnose der Osgood-Schlatterschen 
Erkrankung bei militirischem Personal 
wird haufig auf Grund der Symptome und 
der Réntgenbefunde gestellt. Im vergan- 
genen Jahr haben die Verfasser 30 Kran- 
ke mit 39 Erkrankungen des vorderen 
Schienenbeinhéckers behandelt, Die ur- 
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sichlichen Faktoren, die Pathologie, das 
klinische Bild und die Therapie werden 
erértert und folgende Schliisse gezogen: 
1. Die Ursache ist Trauma mit sekundarer 
Verknécherung innerhalb des infrapatel- 
laren Sehnenabschnitts. 2. Die Symptome 
kénnen durch Militardienst hervorgerufen 
oder verstirkt werden. 3. Weder Entziin- 
dung noch vaskulire oder endokrine Sté- 
rungen spielen bei der Erkrankung eine 
Rolle. 4. Die Behandlung soll im Anfang 
konservativer Natur sein. 5. Die chirur- 
gische Entfernung der Knéchelchen inner- 
halb der Sehne fiihrt in den meisten Fallen 
zur Beseitigung der Symptome. 


RESUME 


Au cours de l’année écoulée les auteurs 
ont traité 30 malades avec 39 lésions 
(maladie d’Osgood-Schlatter) intéressant 
le tubercule tibial antérieur. Les auteurs 
discutent les facteurs étiologiques, le 
tableau clinique ainsi que le traitement, et 
arrivent aux conclusions suivantes: 1. La 
cause étiologique est le traumatisme, avec 
ossification secondaire du tendon patei- 
laire. 2. Les symptomes peuvent étre 
causés ou augmentés par le service mili- 
taire. 3. L’inflammation ne joue aucon 
role dans cette affection; il en est de méme 
des troubles vasculaires et endocrinies. 
4. Le traitement initial devrait étre con- 
servateur. 5. L’ablation chirurgicale sou- 
lage les symptémes dans la majorité des 
cas. 


RESUMEN 


El diagnéstico de la enfermedad de Os- 
good-Schlatter en el personal militar se 
hace frecuentemente por la _ sintomato- 
logia y observaciones roentgendlogicas. En 
el ano pasado los autores trataron 30 
pacientes, con treinta y nueve lesiones que 
afectaron el tubérculo anterior de la tibia. 
Se mencionan los factores etiolégicos, la 
imagen clinica y patologica y el tratami- 
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ento, derivandose las siguientes conclusi- 
ones: 1. La etiologia es el trauma con 
osificacién secundaria del tend6n subrro- 
tuliano. 2. Los sintomas pueden iniciarse 
o aumentarse por el servicio militar. La 
inflamacién no interviene en la enferme- 
dad, lo mismo que las perturbaciones vas- 
culares o endécrinas. 4. El tratamiento 
inicial debe ser conservador. 5. La extir- 
pacién quirtrgica de la porcidn osificada 
alivia los sintomas en la mayoria de los 
casos. 


RIASSUNTO 


La diagnosi della malattia di Osgood- 
Schlatter si fonda sull’esame clinico e 
radiologico. Nello scorso anno gli autori 
hanno curato 30 pazienti con 39 lesioni del 
tubercolo tibiale anteriore. 

Dopo una rassegna dei fattori etiologici, 
di quadri clinici e anatomopatologici e dei 
metodi di cura, essi giungono alle seguenti 
conclusioni: 1) il trauma é la causa della 
malattia, con ossificazione secondaria del 
tendine infrapatellare ; 2) i disturbi posso- 
no comparire o aggravarsi durante il 
servizio militare; 3) l’affezione non é di 
natura infiammatoria, né su base vascolare 
endocrina; 4) la cura, all’inizio, deve es- 
sere conservativa; 5) in molti casi si 
otterra la guarigione con |’asportazione 
chirurgica dell’ossicino intratendineo. 


SUMARIO 


O diagnéstico da molestia de Osgood- 
Schlatter no pessoal militar é frequente- 
mente feito endo como base a sintomato- 
logia e as observacédes radiolégicas. No 
ano passado os A.A. trataram 30 pacientes 
com 39 lesdes que abrangiam o tuberculo 
anterior da tibia. Os fatores etiolégicos, 
os quadros clinico e patolégico e o trata- 
mento sao discutidos, sendo apresentadas 
as seguintes conclusdes: 1) O fator etio- 
légico é o trauma, com ossificagao secun- 
daria dentro do tendao rotuliano. 2) Os 
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sintomas podem ser iniciados ou aumenta- 
dos pelo servico militar. 3) A inflamacao 
nao tem influencia alguma sobre a molés- 
tia, nem alteracdes vasculares ou endo- 
crinas. 4) O tratamento inicial deve ser 
conservador. 5) A extirpacéo cirurgica 
do ossiculo intratendinoso trara alivio dos 
sintomas na maioria dos casos. 


BIBLIOGRAPHY 


Brocher, T. E. W.: Les manifestations tardives 
de la maladie d’ Osgood-Schlatter, Schweiz. med. 
Wehsnchr. 79:890, 1940. 

Bunch, J. R.: Osgood-Schlatter’s Disease, Rocky 
Mountain M. J. 42:102-103, 1945. 

Cole, J. P.: A study of Osgood-Schlatter Dis- 
ease, Surg. Gynec. & Obst. 65:55-67, 1937. 

Fabel, A. J.: Osteochondritis of the Tibial 
Tubercles; Osgood-Schlatter’s Disease, J. Nat. 
Ass. Chiropod. 41:30-32, 1951. 

Franchi, M.: Relievi critici sul quadro radio- 
logico del morbo di Osgood-Schlatter. Stud. Fac. 
med. senese (issued with Atti Accad. fisiocr. 
Siena. Sez. med. fis., 20:1, 1952), pp. 132-137. 

Gelbke, H.: Tierexperimentelle Studie zur Aeti- 
ologie der als Schlatter-Osgood’sche Erkrankung 
bezeichneten Ossifikationsstoerung der Tibiaapo- 
physe, Arch. orthop. Unfallchir. 44:320-332, 1950. 

Greefell, R. F., and Passalacqua, L. A.: Osgood- 
Schlatter’s Disease, Bol. Asoc. med. de Puerto 
Rico 36:201-207, 1944. 

Guimaraes, F. N.: Sobre a chamada “doenca 
de Osgood-Schlatter”; sua ocurrencia em bou- 
baticos com “boomerang-leg” (nota preliminar), 
Brazil med. 60:399-400, 1946. 

Hughes, E. S. R.: Osgood-Schlatter’s Disease, 
Surg., Gynec. & Obst. 86:323-328, 1948. 

Judet, J.: Traitement des apophysites et de la 
maladie de Lannelongue-Osgood-Schlatter par 
perforations multiples, Mem. Acad. de chir. 72: 
332-335, 1946. 

Klopfer, F.: Zur Aetiologie und operativen 
Therapie der Osgood-Schaltter’schen Tibiaapo- 


THOMPSON AND DICKINSON: OSGOOD-SCHLATTER’S DISEASE 


physenstoerung, Arch. orthop. Unfallchir. 45:39- 
, 1952. 

Kridelbaugh, W. W., and Wyman, A. C.: Os- 
good-Schlatter’s Disease, Am. J. Surg. 75:553- 
561, 1948. 

von Luttercotte, M.: Beitrag zur Genese der 
Schlatterschen Krankheit, Ztschr. Orthop. 77: 
160-175, 1947. 

Osgood, R. B.: Lesions of the Tibial Tubercle 
Occurring During Adolescence, Boston M. & S. J. 
148:114-117, 1903. 

Passalacqua, L. A., and Ferraiuoli, E. B.: Os- 
good-Schlatter’s Disease; Surgical Treatment by 
Autogenous Bone Pegging; Report of 2 Cases, 
Bol. Asoc. med. de Puerto Rico, 37:86-92, 1945. 
Paterno, G.: Considerazioni su dul casi de morbo 
di Osgood-Schlatter, Policlinico Sez. prat. 57: 
1450-1453, 1950. 

Piulachs, P.: El tratamiento de la enfermedad 
de Osgood-Schlatter por las infiltraciones anes- 
tesicas locales, Med. Clin. Barcelona 2:204-211, 
1944, 

Piulachs, P., and Aznar-Garcia, E.: Las secue- 
las de la enfermedad de Osgood-Schlatter, Rev. 
clin. espanol. 11:237-277, 1943. 

Rius Badia, L.: Epifisiolisis traumatica de la 
tuberosidad anterior de la tibia (enfermedad de 
Osgood-Schlatter), Clin. hisp. 2:120-123, 1946. 

Rosenbaum, I.: A proposito de un caso de en- 
fermedad de Osgood-Schlatter, Arch. am. de med. 
21:9-14, 1945. 

Rosenbaum, L.: La enfermedad de Osgood- 
Schlatter, Pediat. Americas, Mex. 5:245-248, 1947. 

Schlatter, C.: Verletzungen des schnabelfoer- 
migen Fortsatzes der oberen  Tibiaepiphyse, 
Beitr. z. klin. Chir. 18:874-887, 1903. 

Seyss, R., and Wiesner, E.: Das Epiphyssen- 
wachstum bei der Osgood-Schlatter’schen Stoe- 
rung, Ztschr. Orthop. 80:623-626, 1951. 

Simon, L.: Tibia vara “epiphysarea,” Paediat. 
danub. 4:93-98, 1948. (In German with English 
summary). 

Simonetti, M.: Interpretazione di una immagine 
non frequente del morbo di Osgood-Schlatter, 
Arch. Radiol. 26:33-37, 1950. 

Steen, O. T.: Significance of Recurrent Osgood- 
Schlatter Strain, Canadian M. A. J. 53:468-471, 
1945. 

Uhry, E. Jr.: Osgood-Schlatter’s Disease, Arch. 
Surg. 48:406-414, 1944. 


God made man a little lower than the angels, and he has been getting a 
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O Corning,! a neurologist of New 
[yor goes the credit for recognizing, 

naming and applying the principles 
of conduction anesthesia to the structures 
enclosed in the spinal canal. This original 
work was done in 1885, with cocaine as 
the anesthetic agent. In 1891 Quincke! 
emphasized the feasibility and safety of 
the spinal puncture. Then in 1899, four- 
teen years after Corning’s work, Bier! and 
his assistant Schmeiden of Kiel, Germany, 
introduced the use of spinal anesthesia. 
The procedure was promptly tried by 
many surgeons but was soon dropped be- 
cause of the dangers and technical diffi- 
culties. 

In 1904 interest in spinal anesthesia 
was renewed when Kendirdjy' of Paris 
developed, as a substitute for cocaine, the 
use of the less toxic and more stable anes- 
thetic Stovaine discovered by Fourneau, a 
French chemist.'! Progress was again lim- 
ited because of the number of fatalities, 
and to Babcock? goes a great deal of credit 
for maintaining interest in this new anes- 
thetic, for it was he who went to France 
to study the work of Kendirdjy and re- 
turned with the new technics, which he 
used as a basis for further study. 


From the Department of Surgery, the Jackson Clinic, Madi- 
son. 

Read at the Marquette University — School-Jackson 
Clinic Postgraduate Clinic, Sept. 25, 195 

Submitted for publication Oct. 14, 1984. 


The literature offers extensive reports 
of the work done by many workers in this 
field, including, to name but a few, Pit- 
kin,* Tuffier,? Labat? and Jonnesco.* The 
work of Pitkin in 1928 had to do with the 
use of solutions lighter and heavier than 
the spinal fluid, and it was this work that 
served as the basis for the development of 
the volume control technic by Stout and 
Ewell? and Jackson. A summary of a 
modification of this technic will be pre- 
sented as it is now used in the Jackson 
Clinic and the Methodist Hospital in Mad- 
ison. 

During this period of development the 
popularity of spinal anesthesia waxed and 
waned, but because of improved technics 
and the development of newer, safer and © 
longer-acting drugs, progress continued, 
and the use of spinal anesthesia became 
more nearly universal. During this period 
there were some fatalities, complications, 
and failures, but these were due, accord- 
ing to Babcock,® to blunders and to the 
careless and indiscriminate use of various 
innovations in drugs, needles, combina- 
tions of drugs, etc., tried in an effort to 
make spinal anesthesia safe and foolproof. 
The safety or danger of spinal anesthesia 
depends on the user rather than on the 
drug, technic or needle.» This does not 
mean that there is no such thing as a 
proper technic, drug, needle or variation 
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of drugs to use; it does mean that care 
and skill are necessary in their use. 

Throughout this growth period certain 
desirable features, certain undesirable 
features and certain contraindications 
were noted. Some of the advantages that 
were observed at the Jackson Clinic as 
well as elsewhere and have been described 
by Anderson® are: 

1. It is a complete anesthesia. All sen- 
sation below the level of the biock is abol- 
ished except that mediated through the 
vagus nerve. 

2. It induces greater muscular relaxa- 
tion for major procedures than does any 
other form of anesthesia. 

3. It offers ease and safety of adminis- 
tration. With proper technic, training and 
experience there should be no difficulties. 
The best argument for the safety of spinal 
anesthesia is that, considering the large 
number of inductions by relatively inex- 
perienced administrators over a period of 
years, the complications and fatalities 
have been surprisingly few.*” 

4. Proper technic precludes side effects. 
Here again proper technic means careful, 
experienced and understanding use, rather 
than the use of some special, fanciful 
method, needle or drug. 

5. There is minimal central depression. 
This is important when one considers that 
there is no need to ablate the functions of 
the entire brain to interrupt the functions 
of one part of the nervous system. 

6. It provides selective autonomic block. 
The portion of the autonomic system af- 
fected can be controlled, as they cannot be 
with the use of d-tubocurarine and some 
other relaxants. 

7. It promotes a quicker return to nor- 
mal. By encouraging early ambulation, it 
reduces postoperative complications. 

8. There is no danger of explosion.® 


Although spinal anesthesia has been 
used for surgical procedures of the thorax, 
neck, thyroid, mastoid and upper extremi- 
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ties, its use should be limited to operations 
below the diaphragm. This limitation 
would appear to be the one undesirable 
feature. 

Contraindications® vary with the vari- 
ous administrators and surgeons, but there 
are some generally accepted contraindica- 
tions. 

1. Disease of the central nervous sys- 
stem is a contraindication: (1) absolute 
(cord tumors, active, untreated pernicious 
anemia; active syphilis, malignant metas- 
tasis; poliomyelitis, etc.) (2) relative 
(old, treated pernicious anemia; syphilis; 
poliomyelitis, etc.). It is too easy to blame 
changes in the nervous system, real or 
imagined, upon spinal anesthetic. 

2. Anemia may be a contraindication. 
There should be a minimum hemoglobin 
value of 8 Gm. per hundred cubic centi- 
meters of blood. Spinal anesthesia induced 
by blocking the sympathetic nerves cre- 
ates a larger potential vascular bed and 
thus produces a relative increase of ane- 
mia. This factor, except in the case of 
emergency, can be at least temporarily 
corrected by transfusions. 

3. Circulatory disorders, such as severe 
coronary disease, severe arteriosclerosis 
and valvular heart disease, may be con- 
traindications. 

4. Spinal anesthesia should not be used 
in the presence of shock. Circulatory dis- 
orders and shock can be wholly or par- 
tially compensated for by the use of intra- 
venous fluids, whole blood and ephedrine 
or ephedrine-like drugs to maintain a sta- 
ble blood pressure. 

5. Local bony disease of the spine, in- 
jury to the spine, and local dermatitis are 
contraindications to this type of anesthe- 
sia. 

Such factors as age, speech difference 
and fear can usually be overcome by the 
administrator, depending on his person- 
ality and his ability to reassure the patient 
and develop confidence.® 
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The surgeon is also a factor in the use 
of spinal anesthesia. He should not be 
rough; he should be calm and quiet in 
manner and should remember that, al- 
though the patient has been given seda- 
tives and a spinal anesthetic, he may still 
be awake and can hear, so care in taiking 
is essential. 

With this brief summary of the devel- 
opment of spinal anesthesia, its use at the 
Jackson Clinic and Methodist Hospital 
over a period of twenty-five years and 
covering 10,350 cases will be reviewed. 


The volume control technic for spinal 
anesthesia was developed at the Jackson 
Clinic in 1928, and it is this technic, with 
some modifications, that has been used 
and is being used at present. The technic 
is the product of development, and the 
cases to be discussed cover the period of 
this development. The volume control 
technic was made into the first talking 
medical motion picture and was widely 
used. 


The technic of spinal anesthesia now 
used is as follows: 


1. For hemorrhoids: Have the patient 
in the sitting position. Dissolve 50 mg. 
procaine hydrochloride in 1 cc. of spinal 
fluid and inject it into the subarachnoid 
space at the level of the fourth or fifth 
lumbar interspace. Keep the patient in 
the sitting position for five minutes. At 
the end of the five minutes the patient may 
be placed in any position without fear of 
spreading of the anesthesia. 


2. For abdominal operations: With the 
patient lying on his side, a 19-gauge, 1% 
inch (3.7 cm.) needle is inserted between 
the spines of the fourth and fifth or the 
third and fourth lumbar vertebrae, after 
the area has been infiltrated with a mix- 
ture of 1 per cent procaine hydrochloride 
containing % cc. of Vasoxyl. The guide 
needle is advanced to its hub in the direc- 
tion of the spinal column. A 24-gauge 
needle is then inserted through the lumen 
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of the guide needle and advanced carefully 
through the ligamentum flavum into the 
subarachnoid space. This procedure may 
be varied without changing the results or 
the principles of technic. The guide needle 
may be omitted, and instead of the small 
24-gauge needle a 22-gauge needle may be 
used directly. After the needle has been 
introduced into the subarachnoid space by 
either method, the head of the table is de- 
pressed 10 degrees, and the patient’s head 
is elevated on a folded pillow. Fifteen mg. 
of heavy nupercaine is then injected, and 
the needle with the guide needle, or the 
needle alone, as the case may be, is re- 
moved and the patient quickly turned on 
his back. The shoulder braces must be on 
the operating table to prevent the patient 
from sliding, and the head must be 
sharply flexed by the use of a folded pil- 
low. The patient is then placed in a fairly 
sharp Trendelenburg position, and with a 
small needle the level of anesthesia is fol- 
lowed carefully every thirty seconds as it 
progresses up the abdomen. When the 
level of anesthesia is at the fourth thor- 
acic segment (nipple level), the patient is 
placed in a horizontal position. Intrave- 
nous dextrose solution must be started 
immediately and blood pressure controlled 
by the use of oxygen inhalations. Intra- 
venous Vasoxyl in doses of 1 minim at a 
time will raise the blood pressure to the 
proper level in most cases. 

If these measures fail, the blood pres- 
sure can be quickly brought to a normal 
level by the use of 4 cc. of Levophed in 
500 cc. of 5 per cent dextrose solution 
given intravenously. If the level of anes- 
thesia is not obtained within five minutes, 
it is doubtful that it will go any higher; 
the patient should not be placed in the 
Trendelenburg position again, however, 
until at least twenty minutes have passed 
since the drug was injected intraspinally. 

This level of anesthesia, at the level of 
the fourth thoracic segment, will suffice 
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for any operation in the abdominal cavity, 
such as resection of the colon or stomach 
and procedures on the pancreas or biliary 
tract. 

If the anticipated operation is in the 
pelvis or the lower part of the abdomen, 
it is necessary to use only 10 mg. of heavy 
nupercaine and to bring the anesthetic 
level only as high as the xiphoid process. 

If it is desired to repair a unilateral 
hernia or to do any operation on the leg, 
unilateral spinal anesthesia may be ob- 
tained by using approximately one-half 
the usual dosage of nupercaine, keeping 
the affected side down and having the pa- 
tient remain on his side for fifteen min- 
utes. 

Spinal anesthesia with heavy nuper- 
caine, as aforedescribed, will cause ade- 
quate surgical anesthesia for about three 
to three and one-half hours. If a longer 
duration of anesthesia is desired, epineph- 
rine chloride, 1:1,000, may be added to 
the anesthetic solution at the time of in- 
jection. A drop of epinephrine will pro- 
long the anesthesia for a moderate amount 
of time. No more than 4 drops, however, 
can be used in the anesthetic. 

If Levophed is used to control blood 
pressure, it may be necessary to continue 
giving intravenous Levophed for as long as 
thirty-six hours, at a rate that will main- 
tain the blood pressure at the desired 
level. This must be watched closely. 

If the level of spinal anesthesia goes too 
high, the patient will cease respiratory 
movements and must then be given arti- 
ficial respiration by use of the bag. A 
warning, however, is usually given before 
this point arrives by the patient himself, 
who complains of being short of breath, 
bringing all his accessory respiratory 
muscles into play and making gasping 
movements with his mouth. 

It is imperative that the head be sharply 
flexed until at least twenty minutes after 
injection of the anesthetic agent. 
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Recent use of intravenous Cortef post- 
operatively has been found to maintain 
the blood pressure, and after discontinu- 
ance of the medication the pressure is 
maintained. This drug is given in amounts 
of 100 mg. in 500 to 1,000 cc. of either 5 
per cent dextrose in water or 5 per cent 
dextrose in saline solution. Another char- 
acteristic of Cortef is that it does not tend 
to elevate the blood pressure above the 
average normal level. 

Spinal anesthesia was used at the Jack- 
son Clinic as early as 1920, but in only 2 
per cent of the cases; in 1928 the percent- 
age had doubled; in 1929 the method was 
used in 71 per cent, and in 1930 in 80 per 
cent. This increase attests to the value 
of the technic, which was used as de- 
scribed with slight modifications. Its in- 
creasing popularity may also be expressed 
in another way. It was used in 79 of 342 
possible cases in 1928, 893 of 1,253 cases 
in 1929 and 346 of 498 cases in 1930.** In 
1940, 308 spinal anesthetics were given; 
in 1941, 328; and in 1942, 382. These fig- 
ures show a percentage comparable to that 
of the other years. In 1950, 580 spinal 
anesthetics were given; in 1951, 591; and 
in 1952, 547. To indicate that the percent- 
age remained at about 70, the year 1952 
was taken as a typical year, and the fol- 
lowing facts were obtained: There were 
937 major surgical procedures performed 
in the year between Jan. 1, 1952 and Dec. 
31, 1952. Of this number, 148 involved 
the chest, neck, head and upper extremi- 
ties, and spinal anesthesia was not con- 
sidered advisable. This left a total of 789 
major procedures in which spinal anesthe- 
sia was possible. Of this number, it was 
used in 547 cases, or, in other words, it 
was used in 69.3 per cent of the cases in 
which it was possible to use it. These 547 
cases included 252 operations on the or- 
gans of the digestive system, 174 on the 
organs of the female generative system, 
67 on the genitourinary tract and 54 on 


183 


the lower extremities. That the percent- 
age of 69.3 is below that of 80 per cent for 
the year 1930 is due to the fact that since 
1930 new members joining the Clinic have 
received their training at other medical 
centers and by training and experience 
use other types of anesthesia because of 
choice rather than because of necessity. 

There were 2 fatalities for this twenty- 
five year period. Both occurred in 1930 
and possibly were caused by lowering the 
patient’s head too soon after injecting the 
anesthetic agent and thus causing respira- 
tory failure. 

Complications have been minimal, and 
those of any serious note occurred prior 
to 1930, during the management of the 
first 1,000 cases, and consisted of 3 cases 
of postoperative pneumonia and 4 of tem- 
porary paresthesia. Since 1930 the com- 
plications, if they can be so called, have 
consisted of postspinal headache, tempo- 
rary local back tenderness, and occasional 
postoperative hypotension, which was also 
temporary. Each of these conditions could 
be and was readily controlled or relieved. 


SUMMARY 


1. Spinal anesthesia is effective when 
used with knowledge, understanding, and 
care in an accepted manner. 

2. Spinal anesthesia produces excellent 
abdominal relaxation, facilitating the sur- 
gical procedure and making closure easier 
and without tension. 

3. Spinal anesthesia is as safe as any 
other form of anesthesia, or safer, when 
properly given and when the patient is 
under the supervision of an anesthetist 
throughout the procedure. 

4. There is almost complete absence of 
postoperative distention after abdominal 
operations. 

5. Postoperative complications are few, 
and those that do occur are generally tem- 
porary and mild. 
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6. The percentage of fatalities from 
spinal anesthesia is extremely low, espe- 
cially when one considers its widespread 
use, often by administrators with minimal 
knowledge and experience and without the 
benefit of a trained anesthetist to follow 
the patient during the surgical procedure. 

7. There are few undesirable side effects 
from the use of spinal anesthesia, and the 
postoperative course is smooth. 

8. Failures in spinal anesthesia are few 
when the proper methods are used, and 
those that do occur are probably the fault 
of the administrant rather than of the 
technic, drugs or needle. 

9. The conclusions presented are based 
on a study of spinal anesthesia as used in 
10,350 cases at the Jackson Clinic over a 
period of twenty-six years. 

10. Between 70 and 80 per cent of the 
abdominal and pelvic operations per- 
formed at the Jackson Clinic are per- 
formed with the patient under spinal anes- 
thesia, for the reasons presented. 


RESUME 


1. L’anesthésie spinale est efficace lors- 
qu’elle est utilisée prudemment. 

2. Elle provoque un excellent relache- 
ment abdominal facilitant la technique 
chirurgicale et permettant une fermeture 
plus facile, sans tension. 

3. Elle est aussi inoffensive que n’im- 
porte quelle autre forme d’anesthésie, elle 
est plus sire méme, lorsqu’elle est prati- 
qué correctement, sous la direction d’un 
anesthésiste durant toute |’intervention. 

4. Il n’y a pour ainsi dire pas de ballon- 
nement post-opératoire aprés les opéra- 
tions abdominales. 

5. Les complications post - opératoires 
sont rares, et lorsqu’elles se produisent, 
elles sont en générales passagéres et bé- 
nignes. 

6. Le pourcentage de décés est bas, 
surtout si l’on tient compte de la large 
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utilisation de ce mode d’anesthésie, sou- 
vent pratiquée avec un minimum de con- 
naissances et d’expérience et sans la pré- 
sence d’un anesthésiste entrainé. 

7. Les effets secondaires sont rares, les 
suites opératoires sont bonnes. 

8. Les échecs de l’anesthésie spinale 
bien exécutée sont exceptionnels, et ceux 
que |’on observe sont probablement dus a 
celui qui la pratique, plutét qu’a la meth- 
ode (médicament ou aiguille). 

9. Les conclusions des auteurs sont ba- 
sées sur une étude de 10.350 cas d’anes- 
thésie spinale de la Clinique Jackson, 
s’étendant sur une période de 36 ans. 

10. Etant donné toutes les raisons énu- 
mérées, 70 4 80% des opérations abdomi- 
nales et pelviennes sont faites sous anes- 
thésie spinale 4 la Clinique Jackson. 


SUMARIO 


1. A anestesia raquidiana é eficaz quan- 
do utilizada de maneira adequada, com 
conhecimento, compreensao e cuidado. 


2. A anestesia raquidiana produz excel- 
ente relaxamento abdominal, facilitando o 
ato cirtirgico e tornando mais facil e sem 
tensao o fechamento do abdémen. 

3. A anestesia raquidiana é tao segura 
quanto qualquer outra forma de anestesia, 
ou mesmo mais segura, quando adequada- 
mente administrada e quando o paciente 
se encontra sob a superviséo de um anes- 
tesista durante todo o decorrer de sua 
duracao. 

4. Apos operacées abdominais ha au- 
séncia quase completa de distensao pés- 
operatoria. 

5. As complicacées pés-operatérias sao 
escassas e aquelas que ocorrem sao em 
geral de pequena duracao e sem gravidade. 

6. A porcentagem de falhas da anes- 
tesia raquidiana é extremamente baixa, 
especial quando se considera a sua ampla 
utilizagéo, seu emprégo por pessdas sem 
conhecimento e experiéncia e sem a van- 
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tagem da presenca de um anestesista tre- 
inado para acompanhar o paciente dur- 
ante o ato cirurgico, 

7. Ha poucos efeitos desagradaveis co- 
mo conseqiiéncia da anestesia raquidiana 
e a evolucao pdés-operatoria é suave. 

8. As falhas da anestesia raquidiana 
sa0 poucas quando usados métodos ade- 
quados, e aquelas que ocorrem se dao pro- 
vavelmente mais por falta de quem ad- 
ministra do que como conseqiiéncia da 
técnica, drogas ou agulha. 

9. As conclusées apresentadas sao base- 
adas num estudo da anestesia raquidiana 
conforme empregada em 10.350 casos na 
Clinica Jackson durante um periodo de 
26 anos. 

10. Entre 70 a 80% das operacdes 
abdominais e pélvicas feitas na Clinica 
Jackson, o foram com pacientes sob anes- 
tesia raquidiana, devidas as raz6es apre- 
sentadas acima. 


ZUSAM MENFASSUNG 


7. Die Spinalanasthesie ist erfolgreich, 
wenn sie mit dem nétigen Wissen und 
Verstindnis in der allgemein anerkannten 
Weise ausgefiihrt wird. 

2. Die Spinalandasthesie fiihrt zu ausge- 
zeichneter Entspannung der Bauchmusku- 
latur und erleichtert dadurch das chirur- 
gische Vorgehen und die Schliessung des 
Bauches ohne Spannung. 

3. Die Spinalandsthesie ist genau so 
ungefiahrlich wie alle anderen Formen der 
Narkose und, wenn sie wahrend der ge- 
samten Dauer des Eingriffs unter der Auf- 
sicht eines Anidsthesiologen sorgfaltig 
durchgefiihrt wird, sogar weniger gefahr- 
lich. 

4. Nach der Operation am Bauch gibt 
est fast keine postoperativen Auftreibung- 
en, 

5. Es gibt nur wenige postoperative 
Komplikationen, und wenn sie auftreten, 
sind sie im allgemeinen nur voriiberge- 
hend und leichter Natur. 
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6. Der Prozentsatz der Todesfille in- 
folge von Spinalandsthesie ist ausser- 
ordentlich gering, besonders wenn man in 
Betracht zieht, wie umfangreich ihre An- 
wendung ist, und wie haufig sie von Uner- 
fahrenen und ohne die Unterstiitzung 
eines ausgebildeten Andsthesiologen, der 
den Kranken wihrend des chirurgischen 
Eingriffs beobachten sollte, ausgefiihrt 
wird. 

7. Die Spinalanasthesie wird nur selten 
von unerwiinschten Nebenerscheinungen 
begleitet, und der postoperative Verlauf 
ist glatt. 

8. Versager der Spinalanisthesie treten 
bei Anwendung richtiger Methoden nur 
selten auf und dann wahrscheinlich eher 
infolge von Unzulinglichkeiten des Narko- 
tiseurs als der Methode, des Arzneimittels 
oder der Nadel. 

9. Die Verfasser stiitzen ihre Schluss- 
folgerungen auf eine Untersuchung eines 
Materials von 10350 Fallen, an denen die 
Spinalanisthesie innerhalb von 26 Jahren 
in der Jackson-Klinik ausgefiihrt wurde. 

10. Aus den angefiihrten Griinden wer- 
den etwa 70 bis 80% aller Bauch- und 
Beckenoperationen in der Jackson-Klinik 
unter Spinalanisthesie ausgefiihrt. 


RIASSUNTO 


1. La rachianestesia da ottimi risultati 
quando é correttamente eseguita. 

2. La rachianestesia produce un alto 
grado di rilasciamenteo delle pareti addo- 
minali, assai utile ai fini dell’intervento 
chirurgico e della sutura. 

3. Quando é ben eseguita e quando il 
paziente rimane costantemente sotto il 
controllo di un anestesista, la rachianes- 
tesia é altrettanto sicura, se non di piu, di 
qualsiasi altro metodo di anestesia. 

4. Dopo interventi sull’addome, manca 
quasi del tutto ogni forma di distensione. 

5. Poche, temporanee e lievi, sono le 
complicazioni post-operatorie. 

6. I casi di morte imputabili alla rachi- 
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anestesia sono estremamente rari, specie 
se si considera il suo larghissimo uso da 
parte, per di pit di gente che la pratica 
senza alcuna conoscenza ed esperienza, e 
senza che vi sia alcun anestesista pratico 
che sorvegli il malato lungo tutto il corso 
dell’intervento. 

7. La rachianestesia da pochi indesider- 
abili effetti collaterali, e il decorso post- 
operatorio é buono. 

8. Usando tecnich appropriate gli in- 
successi della rachianestesia sono rari e 
dipendono, molto probabilmente, pit da 
chi l’ha praticata che non da difetti del 
metodo, dell’anestetico, dell’ago. 

9. Le conclusioni provengono da uno 
studio di 10.350 rachianestesie praticate 
nella Jackson Clinic in 26 anni. 

10. Per le suesposte ragioni il 70-80% 
degli interventi sull’addome e sugli organi 
pelvici vengono praticati, nella Jackson 
Clinic, con rachianestesia. 


RESUMEN 


1. La anestesia raquidea es efectiva cu- 
ando se usa con conocimiento y cuidado. 

2. Produce una relacién abdominal ex- 
celente, facilitando el procedimiento qui- 
rurgico y haciendo facil el cierre sin ten- 
sidn. 

3. Es tan segura somo cualquier otras 
forma de anestesia, 0 atin mas segura, 
cuando se da& adecuadamente y con el 
paciente bajo control del anestesista. 

4. Existe casi completa ausencia de 
distensié6n postoperatoria después de 
eraciones abdominales. 

5. Las complicaciones postoperatorias 
son pocas y cuando se producen, general- 
mente son temporales y moderadas. 

6. El porcentaje de fatalidades es no- 
tablemente bajo, especialmente si se con- 
sidera su uso tan amplio, por personas con 
conocimientos y experiencia minima y sin 
las ventajas de un anestesista entrenado 
para controlar al paciente durante la in- 
tervenci6n. 
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7. Existen pocos efectos desagradables 
y el curso postoperatorio es tranquilo. 

8. Los fracasos son pocos cuando se usan 
los métodos apropiados, aquellos que ocur- 
ren probablemente son debidos a quien 
aplica la anestesia y no a la técnica, medi- 
camentos 0 aguja. 

9. Las conclusiones que se presentan 
estan basadas en el estudio de 10,350 casos 
de la Clinica Jackson durante un periodo 
de veintiseis afios. 

10. Por las razones presentadas del 70 
al 80 por ciento de las operaciones abdom- 
inales y pélvicas de la Clinica Jackson han 
sido llevadas a cabo con anestesia ra- 
quidea. 
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The philosophy of history shows that every feature of human evolution 
is accompanied by human illusion, and in fact the progress seems quicker 
and advance greater in proportion to the depth and vitality of the illusion 
for which mankind has such a powerful inclination. To urge us and lead 
us, and above all to give us courage, we need the great spell-binders. We 
have to judge the power of every piece of knowledge, every act of science, 
every event, by its mixture of profound truth and wonder-working magic; 
the truth we must grasp with clear heads, but the spell of the magic is 
what makes our hearts beat and gives us hope in the fatigues of the jour- 
ney, ‘beyond the utmost bond of human thought,’ as Tennyson’s Ulysses 


aspired to travel. 


—Williams 
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The Laminar Wedge Graft Method 
of Spinal Fusion 


JOHN R. VASKO, M.D., F.I.C.S. 
OAKLAND, CALIFORNIA 


VER since the first spinal fusion was 
gE performed, orthopedists have been 
plagued with pseudoarthroses. The 
percentage of failures in the lumbosacral 
portion of the spine has varied as reported 
by different authors, and generally the per- 
centage has been proportionate to the 
number of segments fused, being approx- 
imately 33 per cent when 4 or more seg- 
ments were included. Efforts to reduce the 
number of failures have been made by 
changing surgical technics, by changing 
the graft material and by changing the 
methods of fixation, but a perfect method 
has not yet been found. The ideal method 
would be simple, achieve rapid fusion and 
never fail. 

This is a preliminary report of a prom- 
ising procedure with which I have had 
experience in a small number of cases. No 
claim for originality is made, although, so 
far as I know, this method has not been 
described in the literature until now. 

Anatomic Background.—Various meas- 
urements of the lumbar portion of the 
spine were made of 26 skeletons in order 
to obtain mean values (see table), since 
these would be important in performing 
the operation and would indicate where 
ample bone is available and where care 
must be exercised. The thickness of the 
fourth and fifth lumbar laminae was re- 
corded, as well as that of the upper sac- 
rum and that of the posterior spinous 
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processes of the fourth and fifth lumbar 
vertebrae. 

The minimum thickness of the fourth 
lumbar lamina was 0.4 cm. and the maxi- 
mum 0.8 cm. The mean thickness was 
0.59 cm. 

The minimum thickness of the fifth 
lumbar lamina was 0.4 cm. and the maxi- 
mum 0.8 cm. The mean thickness was 0.6 
cm., there being a difference of only 0.1 
em. in favor of the fifth lumbar lamina. 

The minimum thickness of the lamina 
of the first sacral vertebra in 35 skeletons 
was 0.3 cm. and the maximum 0.8 cm., the 
mean value being 0.48 cm. (Fig. 1). From 
these data it is obvious that the sacral 
lamina is approximately 0.12 cm. thinner 
than the fourth and fifth lumbar laminae. 
The bone of the sacral lamina, however, 
is largely cortical, while that of the lum- 
bar lamina is largely cancellous. This in- 
dicates (1) that greater difficulty will be 
experienced in splitting the sacral lamina; 
(2) that fusion of the grafts to it will be 
slower, and (3) that a possible future 
pseudoarthrosis will most probably occur 
at this area, the lower end of the bony 
bridge. 


Measurements 


Meme. 
M 


Thickness of em. 
4th lumbar vertebra........ 0.4 
5th lumbar vertebra........ 0.4 
1st sacral vertebra.......... 0.3 


Posterior spinous process 
of 4th & 5th lumbar 
0.45 


wm, 
em. em. 
0.8 0.59 
0.8 0.6 
0.8 0.48 
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The thickness of the posterior spinous 
process in its narrowest portion was 0.45 
cm. and the maximum 0.75 cm. This thick- 
ness is comparable to that of the lumbar 
vertebral laminae, and, since the posterior 
spinous process is chiefly spongy bone, 
offers another good site for grafting. It 
was first utilized for this purpose by Albee 
and is also used in my own method. 

One peculiarity of the laminae of the 
lower lumbar vertebrae in man is that 
they are all in different planes (Fig. 2), 
being placed like the shingles on a roof 
but farther apart. This has importance in 
any grafting procedure, because it is more 
difficult to obtain good bony contact than 
if the laminae were in the same place. 
Thus a straight graft laid on these lami- 
nae would be in poor contact with the most 
prominent portions. Good osseous contact 
is essential, as it is axiomatic that the 
rapidity and success of bony union is pro- 
portional to the areas of raw bone in con- 
tact. The method to be described enables 


Fig. 1. 
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the surgeon to avoid the aforementioned 
difficulty, because the graft is a wedge in- 
serted into a cleft. 

Operation. — The fusion technic to be 
described has been used 16 times in the 
lumbosacral portion of the spine, once in 
the cervical portion and never, as yet, in 
the dorsal portion. 

In the cervical vertebrae the fusion in- 
cluded only 2 segments. In the lumbosac- 
ral area the operation included the fourth 
and fifth lumbar and the first sacral ver- 
tebrae. 

The basic part of the procedure is a 
grafting of the laminae with autogenous 
bone removed from the iliac crest. After 
a superficial decortication of the laminae 
of the lumbar vertebrae and the sacrum, 
a curved osteotome is used to split the 
laminae in a frontal plane, prying up a 
ledge of bone with the opening placed me- 
dially (Fig. 3). In the lumbosacral fusion 
this cleft is made similarly in the fourth 
and fifth lumbar laminae bilaterally and 
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Fig. 2.—Variations in thickness and shape of the 
first sacral lamina. 


also in the sacrum. Since the sacral lam- 
ina is sometimes rather thin, a thin osteo- 
tome is needed and care must be taken not 
to splinter the bone. Fracture into the 
sacral canal has occurred, however, and 
was without incident. If the laminae are 
split and the crevice extends into the api- 
physial joint, no harm is done; in fact, in 
my opinion, this is beneficial, as it may 
help to ankylose this joint. After the split 
lamina has been pried up, opening the 
cleft, wedges of bone are removed from 
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the outer side of the iliac crest, approxi- 
mately 3 inches (7.5 cm.) long, % inch 
(1.2 cm.) wide and about % inch (0.3 
cm.) thick. These wedges are then placed 
into the laminar and sacral crevices and 
tapped into place rather solidly, after 
which they become self-retaining. If two 
short pieces of wedging bone are used they 
may be overlapped, but the lap must be 
under a laminar flap to make it tight. This 
procedure is performed bilaterally (Fig. 
4). 

Although this method of inserting a 
graft between the laminae is the essential 
step of my method and has been done in 
every case, the insertion alone is consid- 
ered insufficient. Additional fusion areas 
are always attacked and conventional pro- 
cedures utilized; these have been different 
in almost every case. Some of these sec- 
ondary procedures are as follows: 

The same wedging procedure is then 
carried out on the two sides of each poste- 
rior spinous process near its base, where 
the bone is thickest, the osteotome being 
in the sagittal plane. In the sacrum a new 
cleft is made if the spinous process is 
large, but if it is small the cleft already 
made is used. Wedges of iliac bone are 
again inserted into these clefts and tamped 
down firmly. In several cases bone was 
placed across one side of the posterior 
spinous processes and held with screws. 
The apophysial joints are also treated in 
various ways. If the apophysial joints can 
be fused also, a faster fusion may occur, 
and possibly a stronger spine. A successful 
fusion between the laminae is not depend- 
ent upon a fusion of the apophyses, but fu- 
sion of both areas is ideal if it can be done. 
Curetting these joints, however, allows 
play and motion, and the efficacy of this 
method is therefore questionable, since it 
is mechanically unsound. A better method 
is to place small grafts across the joint in 
one way or another, and in several cases a 
transverse cleft was made and small grafts 
placed therein. In 1 case a drill hole was 
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made transversely through the joint and 
small grafts placed in the hole, crossing 
and joining both articular processes. Ad- 
ditional bone chips are packed over the 
laminae in all instances. 

The aforedescribed combination of pro- 
cedures results in six fusion areas, three 
on each side, two connecting the laminae, 
two connecting the posterior spinous proc- 
esses and two crossing the apophysial 
joints with grafts. 

After bed rest and removal of skin su- 
tures, a close fitting jacket is applied and 
worn by the patient for four months. This 
is followed by a chair back brace or corset 
which is gradually discontinued. 


Experiments on Dogs.—In order to 
throw more light on what happens to the 
grafted area, 5 dogs were operated upon, 
the wedge graft method alone being used 
and all other procedures omitted. 


The lumbar portion of the dog’s spine 


differs from that of man in some respects. 
There are seven lumbar vertebrae instead 
of five, and the laminae are shorter. The 
apophysial joints are therefore closer to 
the posterior spines, and there is less room 
in which to make the clefts for the grafts. 
The sacral laminae are also very thin and 
consist of solid cortical bone, which makes 
it difficult, if not impossible, to split in a 
frontal plane without fracturing into the 
sacral canal. The laminar clefts were con- 
sequently placed more medially, beginning 
at the base of the posterior spine and ex- 
tending laterally into the laminae. Only 
one graft was placed on a single side, and 
all additional procedures added were 
omitted in order that the result of the 
single graft, uncomplicated by combina- 
tions, might be observed later. 


Five spinal fusion operations were per- 
formed. In 1 of them only two vertebrae 
were fused—the seventh lumbar and first 
sacral; in the others three vertebrae were 
fused, the sixth and seventh lumbar to the 
first sacral. 
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No postoperative fixation of the spines 
of the dogs was attempted, and no ob- 
servable infection occurred. The operative 
sites were re-explored from four to six 
weeks later, the results being as follows: 

Dog 1: Fusion between the seventh 

lumbar and the first sacral vertebrae 
successful. 

Dog 2: Fusion between the fifth, sixth 

and seventh lumbar vertebrae success- 


Fig. 3—Lumbar laminae. Note that these are in 
different planes. 


Fig. 4.—After superficial decortication. Laminae 
split in a frontal plane. 
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Fig. 5.—Wedge-shaped iliac graft inserted into the laminar clefts. 


Dog 3: Fusion between the sixth and 
seventh lumbar to the first sacral 
vertebrae; pseudoarthrosis at the 
lumbosacral junction. 

Dog 4: Absorption of most of the graft. 

Dog 5: Postoperative death. 

The failure of the operation in Dog 3 
was apparent at the lower end of the graft 
connecting the first sacral and the seventh 
lumbar vertebrae, where a pseudoarthrosis 
occurred. This is the weak spot in any fu- 
sion, as the sacrum consists of a larger per- 
centage of cortical bone than is present in 
the laminae and spinous processes of the 
lumbar vertebrae. Since the blood supply 
and osteogenic power of cortical bone is 
inferior, failure of fusion could be ex- 
pected to occur more frequently at this 
point. In the successfully fused areas, 
union was solid and very little excess cal- 
lus was seen, no doubt because bone chips 


were not used. This would suggest that 
the wedge-shaped grafts remained in po- 
sition in spite of the fact that there was 
no postoperative fixation, an important 
point. 

Clinical Resuits—Sixteen lumbosacral 
fusion operations were performed, 1 in 
the cervical portion of the spine. The indi- 
cations of the former were chronic low 
back pain, with or without herniated discs; 
the cervical fusion was performed for a 
fracture dislocation and included only two 
vertebrae. The most recent of these was 
performed one year and the oldest seven 
years prior to the time of writing. Only 
8 cases could be followed for over one year. 
Of these, the clinical results were good in 
all but 1, the one failure occurring in a 
lumbosacral fusion which was later re- 
operated on elsewhere. Since roentgeno- 
grams are not always reliable in detecting 
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a pseudoarthrosis, operative inspection at 
a later date should be performed to make 
certain of the success of fusion. This was 
not done, as the patients were clinically 
relieved and the postoperative roentgeno- 
grams appeared satisfactory. 

Comment.—A good method of spinal 

fusion should meet certain criteria, name- 
ly, good mechanical and physiologic prin- 
ciples, simplicity and good clinical results. 
It is my opinion that the wedge graft 
method meets these requirements and has 
some specific advantages, for the follow- 
ing reasons: 

1. The graft is a continuous piece of 
bone in close contact with its host 
in several places. 

2. The areas of raw laminar bone in 
contact with the graft are relatively 
large. 

3. The contact of the graft with the 
host is good, and a minimal amount 
of space has to be bridged by granu- 
lations and new bone. 

4. There is internal fixation by reason 
of a wedge being driven into a cleft. 

5. No foreign matter, such as screws 
or plates, is used, to become trouble- 
some later or to cause local reaction. 

6. Since compression of the fragments 
in a fractured bone appears to re- 
sult in more rapid union, the same 
principle could be expected to oper- 
ate in an area of arthrodesis where 
a wedge is driven into a cleft. 

Final evaluation of this method must 

await further experience in larger series 
of cases. 


SUM MARY 


A preliminary report is presented of a 
spinal fusion technic in which wedge- 
shaped iliac grafts are inserted into lami- 
nar clefts, this operation being supple- 
mented by other conventional procedures. 
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The operation has been performed seven- 
teen times. 


RESUMEN 


Se presenta una comunicacién prelimi- 
nar sobre una técnica de fusién vertebral 
en la cual los injertos iliacos en forma de 
tabique se insertan en las hendiduras 
laminares. Esta operacién se completa por 
otros procedimientos convencionales. La 
operacion ha sido realizada diez y siete 
veces. 


ZUSAM MENFASSUNG 


Es liegt ein vorlaufiger Bericht iiber 
eine Technik der Wirbelsdulenfusion vor, 
bei der ein keilférmiges Knochentrans- 
plantat aus dem Hiiftknochen in die Spal- 
ten der Laminae eingepflanzt und danach 
die Operation durch andere tibliche Ver- 
fahren vervollstandigt wird. Die Methode 
ist siebzehn Mal angewendet worden. 


RIASSUNTO 


Nota preliminare in cui viene descritta 
una tecnica di artrodesi vertebrale in cui 
viene usato un innesto osseo ricavato 
dalla cresta iliaca e inserita fra le lamine. 
Tale intervento é stato eseguito in dicias- 
sette casi. 


RESUME 


Un rapport préliminaire est présenté 
concernant une technique spéciale ow |’au- 
teur, pour obtenir une fusion spinale, 
utilise des greffes iliaques en forme de 
coin. 
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sent a group of cases carefully fol- 
lowed over a period of years, with 
the conclusions drawn from this survey. 
Already the controversial literature on 
the subject is astounding; but only by a 
constant analysis of indications, contra- 
indications, diagnostic procedures, cardi- 
nal signs and symptoms, operative technic 
and methods, will the matter ultimately 
be placed in its proper category of im- 
portance. 

Only the analyses of the cases observed 
since 1947 are presented in this study be- 
cause, from this period on, the ideas be- 
came more or less crystallized and have 
been maintained without radical changes, 
while the groping period from 1935 to 
1947 was a period of personal metamor- 
phasis through which the transition of 
judgment was filled with trials and errors. 
This report is based on 115 operations on 
113 patients. 

Everyone realizes that the cause of 
backache with sciatic nerve irritation is 
variable, and no attempt will be made to 
discuss the differential diagnosis; this pa- 
per will be limited to the problem of the 
herniated disc in the lumbar area. 

The senior author makes an average of 
about 1,200 to 1,400 back examinations a 


[a purpose of this paper is to pre- 
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year (8,400 to 9,800 during the period of 
this survey), and of this group only 113 
patients have been operated upon for her- 
niated discs since 1947, which indicates 
that the general trend of treatment has 
been ultraconservative. 

Surgical intervention is indicated when 
the clinical and roentgen studies are defi- 
nite. If there is any question in one’s 
mind, conservative management should be 
tried first. If this is unsuccessful in im- 
proving the patient, then an exploration 
should be undertaken. 

Each surgeon has his own ideas as to 
the criteria that strongly indicate the 
presence of a disc. Our ideas are as fol- 
lows: 

History. — There usually is a definite 
history of stress, strain or accident to the 
lower part of the back. This may be a 
single injury or the result of repeated epi- 
sodes. This is followed by low back pain, 
with or without sudden radiation of the 
pain down the leg. In some instances the 
sciatic nerve radiation develops several 
days after the trauma. Exacerbation of 
the pain and discomfort usually follow 
coughing and sneezing. As a rule, sensa- 
tion along the nerve root distribution of 
the calf and foot is decreased or absent. 

Physical Data.—Typical of the physical 
abnormalities is muscle spasm in the lum- 
bar area, associated with localized pain in 
the lumbosacral region and limitation of 
back motions. This may or may not be 
associated with scoliosis or loss of the nor- 
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mal lumbar lordosis. 

In the more advanced stages a limp is 
often present in the affected leg, and in 
the classic cases the “disc triad,” is pres- 
ent: (1) atrophy of the affected leg; (2) 
decreased or absent achilles reflex, and 
(3) hypesthesia or anesthesia along the 
distribution of the nerve root undergoing 
pressure. 

Unless at least two of the three neuro- 
logic signs exist, one should be exception- 
ally careful in diagnosing nerve root pres- 
sure from a herniated disc. 

The Lesague (straight leg raising) and 
Kernig tests usually give positive results 
of varying degrees, depending on the ex- 
tent of the herniation and nerve root 
pressure. 

In our series the neurologic signs and 
sciatic nerve stretching are as listed in 
Table 1. 

As a rule the standard anteroposterior, 
lateral and oblique roentgen views of the 
lumbar portion of the spine show no disc 
space changes or bony lipping. However, 
in old cases degenerative changes in the 
disc may show some narrowing of the disc 
space or associated bony lipping or mar- 
ginal sclerosis. Since in most cases of 
herniated disc the condition is acute, these 
changes are usually absent. 

Total protein studies of the spinal fluid 
have been discontinued, since the results 
were inconclusive. 

Myelographic study, on the other hand, 
has been one of the most reliable of the 
diagnostic tests. Occasionally the results 
were inconclusive or misleading, but as we 


TABLE 1.—Signs Indicating Herniated Dise 


Present Absent 
No. of No. of 
Cases % Cases % 


Reflex changes 

(achilles; patellar) ...... 68 59.1 47 40.9 
Sensory changes ................ 48. 
Atrophy 106 92.1 9 7.8 
Lesague 112 3 2.6 
Kernig 111 96.5 4 8.5 
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Fig. 1.—Patient on operating table in prone po- 
sition with sandbags and rolled blankets to per- 
mit normal venous return from the legs and 
good respiratory excursion. Legs are wrapped 
with elastic bandages from toes to groin to pre- 
vent pooling of blood in the legs. An operating 
room stool and — are used to support the 
eg. 


gained experience the value of the myelo- 
gram steadily increased. 

The accuracy of this test is shown in 
Tables 2, 3 and 4. These data apply only 
to the patients who ultimately came to 
operation. Several hundred who were not 
subject to surgery, of course, could not be 
tabulated; but, in view of the fact that 
they were normal and clinically improved 
to such a degree that operation was not 
considered, it is fair to assume that the 
relation between the normal myelogram 
and the clinical course of the patient 
showed a high degree of accuracy. 

A few words on our myelographic tech- 
nic may be helpful to those who have not 
had a broad clinical experience. 

Six cc. of Pantopaque is used. Lipiodol 
is too irritating and air too uncertain. 
Skiodan (abrodil) causes severe pain, re- 
quiring general anesthetic, and is asso- 
ciated with unnecessary dangers. This 
preparation, however, is preferred by 
some in the Scandinavian countries. 

The patient is placed face down on the 
fluoroscopic table, with the feet against 
the footboard. A moderate-sized pillow is 
placed under the anterior superior spines 
to flatten the normal lumbar curve. 
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The skin is carefully prepared by wash- 
ing with hexochlorophine and water for 
five minutes. Then ether and merthiolate 
or mercresin are used to paint the skin. 
The field is carefully walled off with a 
sheet having a three-inch (7.5 cm.) cir- 
cular hole in the center, 

The surgeon has prepared his hands by 
washing them and covering them with 
sterile gloves. We prefer to do the spinal 
puncture at the third and fourth lumbar 
level, to prevent the needle point from 
causing a false positive reaction in the 
area where herniation of a disc is sus- 
pected. The skin and underlying struc- 
tures are infiltrated with 2 per cent pro- 
caine hydrochloride. 

We have found the BD spinal needle 
(16 gauge, 3% inches long, No. 441LNRC) 
the best for doing the spinal puncture and 
subsequently withdrawing the Panto- 
paque. 

The spinal puncture is next done, with 
the patient face down without movement, 
and after the 6 cc. of Pantopaque has been 
injected the abdominal pillow is removed. 
The needle is never removed during the 
procedure, as its removal would only com- 
plicate matters. One might not be suc- 
cessful the second time in getting it into 
the subdural space, not to mention the 
additional trauma to the tissues and pain 
to the patient. 

The patient is now tilted up and down 
on the roentgen table; fluoroscopic studies 
are made and spot films taken. This in- 
cludes anteroposterior, lateral and oblique 
views. 

At the termination of the study the 
Pantopaque is localized under the tip of 
the needle, and, with the patient holding 
his breath and bearing down, the oil is 
pushed out. Occasionally pressure on the 
jugular veins is needed to increase the 
intraspinal pressure. The use of syringe 
suction on the needle frequently draws a 
nerve root or a piece of dura against the 
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needle opening and stops the flow of fluid. 
When a nerve root is sucked against the 
needle tip it causes a great deal of pain to 
the patient. 

In most instances all of the Pantopaque 
is removed. Should some be left behind, 
no harm is done, since it is a nonirritating 
substance. Its absorption is slow, and sub- 
sequent films of the back reveal its pres- 
ence. Fewer questions are asked, how- 
ever, if it is all successfully withdrawn. 

The patient is kept flat in bed for 
twenty-four to thirty-six hours, to avoid 
postspinal puncture headaches. 

Treatment.—Should there be any ques- 
tion about the correct diagnosis, conserva- 
tive treatment is indicated until the pa- 
tient either improves and requires no 
further treatment or becomes worse and 
operation is performed. 

Once the diagnosis of a disc herniation 
is established, operation, in our opinion, is 
the only method of obtaining a cure. 

Conservative management consists of 
immobilization in a torso cast for six 
weeks, with administration of salicylates 
and ascorbic acid by mouth and some form 
of codeine for pain. Limited activity and 
rest are insisted upon. 

When the cast is removed, graduated 
exercises and physical therapy in the form 
of heat, massage and muscle building ex- 
ercises are recommended, as well as sleep- 
ing on bed boards and avoidance of stoop- 
ing and lifting. The administration of 
salicylates and ascorbic acid is continued. 

Prior to operation the condition of every 
patient must be carefully evaluated. If he 
or she is emotionally unstable, or there is 
any question about a neurotic or psychotic 
background, psychiatric help should be 
sought; it is far better to let the case go 
elsewhere than to operate and have many 
months of headaches and heartaches to 
follow. On several occasions the senior 
author (C. S.) has operated on mildly 
psychotic patients with actual pathologic 
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discs, but the exacerbation of the psycho- 
sis has so overshadowed the removal of 
the disc condition that the end results were 
most unfavorable. Five patients with such 
backgrounds were operated on in this se- 
ries, amounting to 4.4 per cent. 

Every surgeon has his own procedure 
for operating on a herniated disc. Many 
technics have been tried over the years, 
with the final crystallization of the technic 
as herewith described. It represents ob- 
servation of the work of others, personal 
trials and errors, some original] ideas, and 
the amalgamation of years of experience. 

The anesthesia as well as the position- 
ing of the patient on the table is very im- 
portant. We start the induction with so- 
dium pentothal, and then, after intubation, 
nitrous oxide or ether, ethylene or cyclo- 
propane is given at the discretion of the 
anesthetist. Transfusions are given only 
if a spinal fusion is to be performed and 
the clinical condition of the patient war- 
rants it. 


While the patient is still on his back, © 


the legs are wrapped snugly with elastic 
bandages from the toes to the upper third 
of the thighs, so that when the patient is 
turned face down with the hips and knees 
bent there will be no pooling or stagnation 
of blood in the legs. 

The operating table is fixed with two 
sandbags at the break of the table, where 
the anterior superior spines are to rest. 
These sandbags should be about 4 by 3 
by 10 inches. 

Two long cotton blanket rolls are made, 
and these are set on the table so as to be 
closer together at the head and wider at 
the abdominal end, so that when the pa- 
tient is turned face down the abdomen 
and chest are free. The sandbags prevent 
impairment of venous return from the 
legs, pelvis and abdomen, while the rolled 
blankets permit better respiratory excur- 
sion. Correct placement of the sandbags 
and blanket rolls forms a diamond-shaped 
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area in the center of the table (Fig. 1). 

The patient is turned face down from 
the cart to the operating table, care being 
taken to make sure that the anterior supe- 
rior spines of the pelvis rest on the sand- 
bags just proximal to the break of the 
table. The foot end of the table is then let 
down to right angles, and the patient’s 
knees are bent and supported on a stool 
padded with a pillow. The head end of the 
table is next lowered about 8 to 10 inches 
(20 to 25 cm.) to permit better venous 
drainage. The legs are then strapped to 
the table and the stool adjusted so that the 
knees are resting comfortably on the pil- 


Fig. 2.—A, Glasser muscle retractor; B, Scuderi 
interspinous spreader. 


Fig. 3.—A, Scuderi electrocoagulator; B, 6-inch 
bayonet forceps; C, modified tonsil pillar retractor 


used as a double-ended root retractor; D, Oldberg 
dural retractor. 


: 
; 
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low. The surgeon should be able to pass 
his hand under the abdomen and chest be- 
fore the patient is scrubbed, to be sure 
there is no interference with respiration 
(Fig. 1). 

The back is then extensively washed for 
five minutes with hexachlorophine or Sep- 
tisol, followed by ether and a mercurical 
skin antiseptic. The field is carefully 
walled off with towels, sheets and finally a 
lap sheet, so that the total operative field 
is about 6 by 12 inches (10 by 33 cm.). 

The skin, fat, muscle and fascial planes 
are locally infiltrated with a solution of 
epinephrine 1:1000 (10 minims to 1 ounce 
of physiologic solution of sodium chloride) 
for local hemostasis. This is a priceless 
adjunct when a clear field is desired at 
the bottom of the incision. 

A midline incision is used, low enough 
to enable one to identify the first sacral 
segment, then extended upward to the level 
desired. Unless this is done, sooner or la- 
ter one is operating at the wrong level, 
with considerable loss of time and failure 
to find the pathologic disc. 


The posterior bony ridge of the sacrum 
and the posterior spinous process of the 
fourth and fifth lumbar vertebrae are 
carefully isolated by subperiosteal dissec- 
tion of the overlying muscle bellies. At 
each level gauze strips are packed until 
each side has been dissected clear. This 
aids in hemostasis. Then the subperiosteal 
dissection is carefully and completely made 
over the area to be exposed. Regardless 
of the time required, it is most important 
to secure accurate hemostasis before one 
proceeds further. The electrocoagulator 
(to be described later) is a most valuable 
adjunct, as it reaches deep bleeders easily 
and is a great time-saver. The Frazier 
aspirator is essential for maintaining clear 
visualization of the field (Fig. 6). Me- 
chanical retractors are now inserted to 
keep the field well exposed (Fig. 2). 


When the proper interspace is identi- 
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fied, the posterior spinal ligament is care- 
fully removed (with a minimal amount of 
bone) from the posterior spinous processes 
adjoining the interspace to be explored, 
until the ligamentum flavum is reached. 
With a small curet the ligamentum flavum 
is loosened from its attachment to the 
laminae; then, with a long thin-bladed 
scalpel, the ligamentum flavum is cut 
longitudinally in its center and the liga- 
ment carefully dissected with the curet 
from the medial to the lateral aspect. Fig- 
ure 3 shows the special instruments we 
use to obtain better exposure of the disc. 
A cotton pledget and a dural retractor are 
inserted to make sure that the dura and 
nerve roots are not damaged. The liga- 
mentum flavum on the side to be exposed 
is removed as completely as possible with 
curets and a Kerrison rongeur. A small 
amount of the laminae may be removed 
with a Kerrison rongeur (Fig. 6A) to in- 
sure visibility if more space is required 
(Fig. 4). The field is then packed off, by 
the placing of a cotton pledget saturated 
with the epinephrine solution, cephalad 
and caudad to prevent oozing into the field. 
The nerve root is now carefully identified, 
and then, with dural retractors, the inter- 
space is carefully explored by retraction 
of the nerve root, the dura and the cauda 
equina to one side (Fig. 5). 

Once the herniated disc is found, it is 
carefully removed with 8-inch (20 cm.) 
pituitary punches. Three are used: one 
opens away from the surgeon (Fig. 6B) ; 
one is straight (Fig. 6C), and one opens 
toward the surgeon (Fig. 6D). In this 
way practically all aspects of the disc can 
be reached. If the disc has already rup- 
tured through the posterior longitudinal 
ligament it is not necessary to incise the 
latter. If it has not, the ligament is cut 
longitudinally and the herniated disc per- 
mitted to herniate into the subdural space. 

Troublesome bleeding is checked or 
stopped by pressure with the cotton pled- 
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Bony porticns which may 
be removed without pro- 
ducing structural! 
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Herniated 
disc 


Fig. 4.—A, amount of bone that may be removed with a Kerrison punch to give better exposure 
without structurally weakening the back. B, surgical appearance of area when disc and nerve root 
are exposed. 
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gets, the electrocoagulator or gelfoam. 

Central discs are removed by going in 
on both sides, by retracting the dura first 
to the right and then to the left or vice 
versa. At no time have we found it nec- 
essary to proceed transdurally, and we 
have performed no laminectomy in years, 
since it weakens the back mechanically 
and is not necessary if the interlaminar 
approach is used by one experienced in 
this method. 

Wide removal of bone with resection of 
the articular facet, used by some with the 
pretense that a more thorough investiga- 
tion is being done, is to be condemned be- 
cause of the spinal instability it creates. 

Gelfoam is used to control any oozing 
and to cover the dura in the area where 
the ligamentum flavum was removed. 

A snug postoperative bandage of elasto- 
plast is used to help stop any oozing. Mor- 
phine or codeine is given for pain, and one 
of the antibiotics is used as a prophylaxis 


against infection. The patient may be 
turned as much as he desires, and the back 
rest of the bed can be raised or lowered 


TABLE 2.—Results of Roentgenographic and 
Myelographic Examination, 1947 to 1951 
(Number of total Operative Cases, 51) 


Results of 
Roentgen 
Examination 


Study of | Number of 
Discs Cases % 


Positive 37 "23 
Negative 9 1 
Negative Positive 3 

Negative Negative 2 


Accuracy of 76.5% 


Positive 
Positive 


TABLE 3.—Myelograms, 1951 to 1954 
(Total Number of Operative Cases, 62) 


Results of 
Roentgen 
Examination 


Study of 
Discs 


Positive 55 
Positive Negative 3 
Negative Positive 3 
Inconclusive myelograms 2 


Accuracy of 90.4% 


Number of 
Cases 


Positive 


eS. YW 
j 
UY, 
6 
9 
87.3 
4.7 
4,7 
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TABLE 4.—Total Myelographic Statistics from 
1947 to 1954 


Results of 
Roentgen Study of | Number of 
Examination Dises Cases % 
Positive Positive 92 80.7 
Positive Negative 12 10.5 
Negative Positive 6 5.3 
Negative Negative 2 1.75 
Inconclusive (bloody taps) 2 1.75 
Accuracy of 82.4% 
TABLE 5.—Compensation Cases 
Results Number of Cases % 


Male patients ...... 58 
Female patients .. 3 
61 


TABLE 6.—Noncompensation Cases 


Results Number of Cases % 

11 21.2 80.8% 


Male patients ...... 35 
Female patients ....17 


TABLE 7.—Level of Herniated Disc 


Level of Dise Number of Cases % 


as he or she wishes. At the end of forty- 
eight hours the patient is permitted to go 
to the bathroom with help, and in a few 
days he can be up and about as much as 
he desires. 

Return to light work is permitted with- 
in four to six weeks if the patient is so 
inclined. Heavy work is avoided for ten 
to twelve weeks in the average case, pro- 
vided no fusion has been done. 

If a fusion has been undertaken, heavy 
work should not be done until the fusion 
is solid. This usually requires about six 
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months from the time of operation. 

Fusion Versus Nonfusion. — A great 
deal of controversy exists on this subject, 
not only between neurosurgeons and 
orthopedists but among orthopedist sur- 
geons themselves. The question of wheth- 
er or not a spine be fused confronts every 
surgeon who performs disc operation. 
The pros and cons of this problem in all 
of its ramifications are beyond the scope 
of this paper. 

It is our opinion that an associated 
spinal fusion should be done if one or more 
of the following indications exists: 

1. Hemilaminectomy or total laminec- 
tomy performed in the removal of 
the disc. 

2. Spondylolisthesis. 

Spina bifida. 

4. Sacralization of a transverse proc- 
ess, with evidence of a false joint. 

5. Marked bony osteophytes in the 
area. 

6. Marked marginal sclerosis of the 
contact bony surfaces just above 
and below the disc area, 

7. A loose, unstable fifth lumbar verte- 
bra observed at operation and diag- 
nosed by its excessive motion on in- 
strument pressure. 

We have ceased doing spinal fusions 

when no pathologic change is detected in 
the disc and none of the previously men- 


TABLE 8.—Location of Herniated Disc 


Location Number of Cases % 

Left side 56 51.4 
Right side 46 42.2 
Central 7 6.4 


TABLE 9.—Type of Operation; Number of Cases 


Fusion- No Disc- Dise and 
Results Disc Alone NoDiscs NoFusion Fusion 


Excellent ...... 52 1 1 4 
2 2 1 4 
6 2 4 

5 8 15 
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Unremoved 
ligamentum 
flavum _— 


Herniated 


B 


Swollen and 
flattened 
nerve root 
Fig. 5.—A, nerve root exposed. Area packed off with epinephrine-soaked cotton pledgets. B, use 


of the nerve root retractor to obtain complete exposure of the herniated disc and at the same time 
protect the nerve root. 


tioned indications exist. The hope that 
spinal fusion will cure backache with pain 
radiating to the legs is an illusion. It sub- 
jects the patient to an operation that car- 
ries a relatively high incidence of failure; 
it is painful, and it prolongs convalescence. 
If the patient has a low pain threshold, or 
if he is neurotic or psychotic, the symp- 
toms only become magnified, as we have 
unfortunately learned on several occa- 
sions. 

In uncomplicated cases the interlaminar 
removal of the disc brings rapid recovery, 
a minimum amount of pain and a high 
percentage of successful outcomes. 

When a spinal fusion is indicated, the 
Hibbs type is preferred. We use iliac bone 
grafts taken from the wing of the ilium. 
The articulations are removed and packed 
with bone chips. With Hibbs gouges and 
curved Smith-Petersen chisels, chip grafts 
are turned down from the posterior spin- 
ous processes and the laminae. This 
makes a good bone bed into which to lay 
the grafts. The posterior spinous proc- 
esses are not cut off, as this additional 
bone provides more area for contact with 
the grafts, and the spinous processes act 
as a mechanical bony rudder. 


The curving of the original longitudinal 
incision over the posterior superior spine 
of the ilium makes it possible to expose 
the wing of the ilium without the possible 
complication of a painful scar over the 


_ wing when the cluneal nerves are cut in 


making a second incision. 

A subperiosteal dissection along the 
crest of the ilium over the posterior supe- 
rior spine to the posterior inferior spine 
exposes an area of bone about 4 by 4 
inches (10 by 10 cm.). From this area 
one can remove 10 to 12 succulent pieces 


Fig. 6.—A, Kerrison punch; B, 8-inch pituitary 

punch opening away from the surgeon; C, 8-inch 

pituitary punch, straight; D, 8-inch pituitary 

punch opening toward the surgeon; EH, 8-inch 
Frazier aspirator. 
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of bone about the size of a little finger and 
about half as thick. This is more than 
enough bone to fuse two vertebrae to two 
sacral segments. 

The grafts are laid along the bed that 
has been created on each side of the poste- 
rior spinous processes. They are over- 
lapped like the shingles on a roof, and an 
occasional graft is placed transversely 
across the interspinous spaces. 

Postoperatively sedation and antibiotics 
are given, and at the end of five to seven 
days bathroom privileges are permitted, 
with graduated walks. 

At the end of fourteen to sixteen days 
the patient is permitted to go home with- 
out a cast or brace. No form of strenuous 
activity is permitted until the fusion ap- 
pears solid, which usually takes about six 
months. Iliac bone grafts do not break, 
and they produce a solid fusion in a 
shorter time than do cortical tibial bone 
grafts, which require a longer period to 
become revascularized. Tibial grafts tend 
to become displaced, unless a torso cast is 
applied, and will break if much strain is 
put on them. Regardless of these two ob- 
jections, many surgeons use tibial grafts 
with excellent end results. 

Twenty fusions were performed in con- 
junction with the disc operation (17.7 per 
cent) of the cases. Of these 20 cases, the 
diagnosis of pseudoarthrosis was made in 
1, classing it as a failure (5 per cent). 

The results in the cases of operation 
with spinal fusions were not as good as 
those obtained with simple disc removal, 
perhaps because the original pathologic 
condition fell under one of the aforemen- 
tioned indications for spinal fusion. 

End Results.—Of the 113 patients, 2 re- 
quired secondary operations, raising the 
total for the series to 115 operations. 

These patients have been followed for 
periods of six months to seven years. Pa- 
tients who were lost track of and records 
that were incomplete for this study were 
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not included, 

No great difference was observed be- 
tween compensation and noncompensation 
cases, as far as excellent and good results 
were concerned. This is directly opposite 
to results published by a number of other 
authors. 

The results are as tabulated below. For 
uniformity of classification the following 
criteria were used: 

Excellent: Complete return of function, 
unlimited activity, no pain and return to 
former occupation. 

Good: Complete return of function, 
slight discomfort under heavy activity, 
and return to former occupation without 
loss of time. 

Fair: Some restriction of function, 
some discomfort under heavy activity and 
return to a type of work not entailing 
heavy activity. 

Poor: No improvement or aggravation 
of preoperative symptoms, pain and dis- 
comfort under moderate or slight activity, 
gainful occupation impossible because of 
the back condition. 

A comparative analysis of the excellent 
and good results in the compensation and 
noncompensation cases was only 1.2 per 
cent, with the compensation cases having 
the slightly more favorable edge. So far 
as this series is concerned, we are not of 
the opinion that the compensation patients 
tended to exaggerate their poor postopera- 
tive condition, although all will agree that 
at times there might be a desire to do so 
for economic reasons. 

In the detailed analysis of these cases 
the results did not vary noticeably be- 
tween the sexes. The tables of these com- 
parative figures were omitted for simpli- 
fication. 

_ In this series only 8 patients, or 7.3 per 
cent, had double discs. 

In 113 operative cases, 109 herniated 
discs were found. 

The distribution of the disc at the fifth 
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lumbar and first sacral level and the fourth 
and fifth lumbar levels were almost equal 
(Table 8). 

Table 7 is a breakdown of all the cases 
with regard to what was done and what 
the end results were. They can hardly be 
compared, because the pathologic condi- 
tions and the indications were different. 
The figures, however, have been compiled 
for what they are worth, and each reader 
will be left to draw his own conclusions. 

As a rule, when a large herniated disc 
was found pressing on a nerve that was 
thickened and flattened, the results were 
outstandingly favorable. When no disc 
was found, regardless of whether or not 
a fusion was performed, we considered the 
end results precarious. For this reason, 
if for none other, operation for a herniated 
disc should not be done unless one has 
definite evidence that a herniation exists. 
The indiscriminate surgical intervention 
or the optimistic outlook of the surgeon, 


does not compensate for judgment, accu- — 


rate diagnosis and surgical skill. Surgical 
therapy for the discs has fallen into some 
disrepute, not because of any contraindi- 
cation but because of errors of surgical 
judgment. 


CONCLUSIONS 


1. A careful review is presented of 115 
operations on 113 patients with herniated 
intervertebral discs. The follow-up pe- 
riods range from six months to seven 
years. 

2. The authors present their ideas on 
diagnosis and treatment. This includes 
operative and nonoperative therapy. 

3. The surgical technic and special 
spinal instruments for performing the 
procedure are shown. 

4. The technic and diagnostic accuracy 
of myelographic study are discussed in 
relation to operative cases in the authors’ 
series, 

5. The indications for fusion and non- 
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fusion are presented, with 20 cases, or 
17.7 per cent, of associated fusions. 

6. The end results classified as excellent 
to good were as follows: compensation 
cases, 82 per cent; noncompensation cases, 
80.8 per cent. 


RIASSUNTO 


1. Accurato resoconto di 115 interventi 
praticati per ernia del disco su 113 pazi- 
enti, seguiti poi per periodi di tempo 
varianti da sei mesi a sette anni. 

2. Gli autori espongono le loro idee 
sulla diagnosi e sulla cura, operatoria o 
meno. 

3. Vengono illustrati la tecnica chirur- 
gica e gli strumenti speciali usati per 
eseguirla. 

4, Vengono discusse la tecnica e la pre- 
cisione diagnostica delle ricerche mielo- 
grafiche al lume dei reperti ottenuti nei 
casi operati. 

5. Vengono esposte le indicazioni della 
fusione e quelle della non fusione, con 20 
casi (17,7%) di fusione associate. 

6. Nei risultati finali classificati come 
ottimi e buoni, si ebbopo le percentuali 
seguenti: casi compensati 82% ; casi non 
compensati 80,8%. 


RESUMEN 


1. Se presenta una revisién cuidadosa 
de 115 operaciones en 113 pacientes con 
hernia del disco intervertebral. Los peri- 
odos de evolucién variaron de seis meses 
a siete afios. 

2. Los autores presentan sus ideas acer- 
ca del diagnéstico y tratamiento, incluy- 
endo este ultimo la terapettica quirtirgica 
y la no quirtrgica. 

3. Se muestran la técnica quirtrgica y 
los instrumentos medulares especiales. 

4. Se comentan la técnica y valor diag- 
noéstico del estudio mielografico en relaci6n 
con los casos operados. 

5. Se presentan las indicaciones para la 
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fusion 6 ausencia de esta, sobre 20 casos 
de fusién (17.7 por ciento). 

6. Los resultados finales clasificados de 
excelentes a buenos fueron como sigue: 
casos compensados, 82 por ciento; casos 
descompensados, 80.8 por ciento. 


RESUME 


1. Les auteurs passent en revue 115 
opérations pratiquées sur 113 malades 
atteints de hernies discales. La période 
d’observation va de six mois a sept ans. 

2. Les auteurs exposent leurs idées per- 
sonnelles sur le diagnostic et le traitement 
(opératoire et conservateur). 

3. Démonstration de la technique chirur- 
gicale et des instruments spéciaux qu’elle 
nécessite. 

4. Discussion de la technique et du diag- 
nostic myélographiques. 

5. Présentation de 20 cas avec indication 
de la “fusion” et de la “non fusion” 
(17,7% avec fusion associée). 

6. Résultats finaux: cas ‘“compensés,” 
82%, non “compensés,” 80,8%. 


SUMARIO 


1. E apresentada pelo A. uma cuidadosa 
revisao de 115 operacées feitas em 113 
pacientes com hernias de disco interver- 
tebral. Os periodos de “follow up” situam- 
se entre 6 meses e 7 anos. 

2. Os AA. apresentam suas ideias sobre 
o diagnéstico e o tratamento, o qual inclui 
metodos cirlrgicos e nao cirtrgicos. 

3. Sao apresentados os instrumentos es- 
peciais usados e a técnica cirtrgica segu- 
ida. 

4. A técnica e a acuracidade diagnostica 
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do estudo mielografico sao discutidos em 
relagao com os casos operatérios da série 
dos AA. 

5. Sao apresentadas as indicagées para 
a fusio ou nao fusao, com 20 casos, ou 117,7 
por cento, de fusdes associadas. 

6. Os resultados finais classificados como 
excelentes e bons foram os seguintes: 
casos de compensacao, 82% ; casos de nao 
compensacao, 80,8%. 


ZUSAM MENFASSUNG 


1. Es liegt eine sorgfaltige Analyse von 
115 Operationen vor, die an 113 Kranken 
wegen Vorfalls von Zwischenwirbelschei- 
ben ausgefiihrt wurden. Die Nachbeobach- 
tungen erstreckten sich iiber einen Zei- 
traum von 6 Monaten bis zu 7 Jahren. 

2. Die Verfasser legen ihre Auffassung 
von der Diagnose und Behandlung der 
Erkrankung einschliesslich chirurgischer 
und nicht operativer Massnahmen dar. 

3. Sie beschreiben die chirurgische Tech- 
nik sowohl wie besondere spinale Instru- 
mente, die sie verwenden. 

4. Die Technik und die diagnostische 
Zuverlassigkeit myelographischer Unter- 
suchungen werden mit Beziehung auf die 
operativen Fille der Verfasser erértert. 

5. An Hand von 20 Fallen (17,7%), bie 
denen gleichzeitig eine Fusion vorgenom- 
men wurde, werden die Indikationen zur 
Fusion und zu ihrer Vermeidung darge- 
stellt. 

6. Die als ausgezeichnet bis gut klassifi- 
zierten Endergebnisse betragen 82% bei 
Fallen mit Entschaidigungsanspriichen und 
80,8% bei solchen ohne Entschadigung- 
sanspriiche. 
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HILE studying the changes in ex- 
V¢ tracellular fluid volume subsequent 
to surgery as a stresser, by our 
own method,! it became necessary, owing 
to the paucity of the published values of 
the normal and the extreme variation in 
the few studies that have been reported, 
to determine the normal volume. 
Method.—We divided our subjects arbi- 
trarily into “old” and “young” normal 
persons and subdivided these into male 
and female. “Old normal” designates a 
subject whose apparent age was over 45 
years, while “young normal” included per- 
sons from puberty to the age of 45 years. 
The large variable factor in these and 
other studies of human beings when one 
wishes to arrive at a “base line” of normal 
is the amount of fat a subject has. Fat is 
an anhydrous tissue, and whatever water 
it does have is “bound water.” Metabolic 
activity in adipose tissue is very low; 
hence, oxygen uptake also is minimal. The 
blood and plasma contents of fat are also 
low. Any attempt to express the extra- 
cellular fluid volume, plasma volume or 
even oxygen uptake as a function of total 
body weight or body surface area, with- 
out consideration of the variations in fat 
from person to person, will result in an 
erroneously wide range of so-called nor- 
mal persons and will be of little use for 
comparative purposes. 


From the Second Surgical (Cornell) Division, Bellevue 
Hospital, New York. 

Read at the Nineteenth Annual Congress of the United 
States and Canadian Sections, International College of Sur- 
geons, Chicago, Sept. 6-10, 1954. 
Submitted for publication Sept. 24, 1954. 
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In the present communication, as well 
as in our cardiopulmonary work,? we are 
seeking a rational and simple solution to 
this problem. By expressing the expres- 
sion 

S = 1.1094 — 0.0119 E 
where S = specific gravity 
E=endomorph rating (wide 
infra*) 
and, substituting the value of S thus ob- 
tained in the equation, 
% Fat = 100 (5.548 — 5.044), 


one can arrive at an accurate figure for 
the percentage of fat of the subject under 
study. The fat mass can now be calcu- 
lated and subtracted from the total body 
weight to give the “lean muscle mass.’ 
“Lean muscle mass” is used here to in- 
clude bone and visceral mass as well, be- 
cause these are relatively constant. 
These relations were determined for 
male subjects. Similar studies on the fat 
content of the normal female body are in 
progress but have not yet been published. 
Probably it will be found that there is a 
slightly greater percentage of fat in the 
female, roughly 5 per cent judging from 
our work, in which case the only change 
will be in the value of the constants in 
the aforementioned equation. When these 
studies have been carried out, the values 
given in our present work may then be 
recalculated. Sufficient data are given, 
should it become necessary, to make these 
calculations for the female. FE is the de- 
gree of endomorphy or soft body round- 
ness of a subject. It refers specifically to 


z= 
S 


the amount of fat present in relation to 
his muscle mass. A person with no ap- 
parent fat has an endomorph rating of I, 
while one with a great excess of fat has 


a rating of VII; IV would represent an 


average. 

Results.—The details on 59 consecutive 
normal subjects studied are presented. 
The headings of the tables are self-explan- 
atory. The subjects were picked from the 
Outpatient Department of the Second 
Surgical Division of Bellevue Hospital 
from 1952 to 1953. Approximately 500 
determinations of extracellular fluid vol- 
ume were made on about 100 patients 
studied and resulted in data similar to 


Patient Age Type 
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TABLE 1.—Male Subjects, Young (Under 45) 


Total 
Wt., Kg. 
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those reported here. 

In the accompanying tables, “Type” re- 
fers to the endomorph rating of the sub- 
ject’s somatotype; ECF designates extra- 
cellular fluid volume, including plasma 
volume, in milliliters; ““% Wt.” is the vol- 
ume of extracellular fluid per kilogram of 
body weight, and “% LMM” is the volume 
of extracellular fluid per kilogram of lean 
muscle mass. It will be noted that extra- 
cellular fluid volume expressed as a per- 
centage of lean muscle mass is approxi- 
mately 3 per cent higher than when ex- 
pressed as a percentage of total body 
weight; it is also slightly higher (0.4 to 
0.7 per cent) in the “old” adults than in 


Fat 
Wt.,Kg. LMM,Kg. ECF, Ml. 


TABLE 2.—Female Subjects, Young (Under 45) 


Total 
Wt., Kg. 


Fat 
Wt., Kg. 


Patient Age Type LMM, Kg. ECF, Ml. Wt., % LMM, % 
40 4 59.2 10.7 48.5 11.470 19.4 23.6 
33 5 66.6 16 50.6 10.500 15.8 20.7 
oy ae 29 3 51.9 6.4 45.5 10.600 20.4 23.3 
AC, . 41 5.5 82.7 22.4 60.3 13.700 16.7 22.7 
42 6 64.2 19.3 44.9 10.250 16.0 22 

1s ERROR 34 3 46.2 5.7 40.5 8.920 19.3 22 

_ 26 3 48.3 5.9 42.4 9.450 19.5 22.2 
19 2.5 50.7 4.7 46 9.280 18.3 19.9 
| 26 3 48.3 5.9 42.4 9.450 19.5 22.2 
30 4 46.5 8.4 38.1 7.780 16.8 20.4 


Average 


| 4 60 10.9 49.1 11.3 18.9 23 
\ 5 70.1 14.8 55.3 13.2 18.8 23.8 
5 48.2 4.5 43.7 9.670 20 22.1 
75.3 9.3 66 13.575 18 20.5 
| 67 8.2 58.8 14.55 21.7 24.8 
73.2 13.3 59.9 13.5 18.4 22.6 
65.4 8 57.4 12.8 19.6 22.4 
70.5 87 618 183 18.9 21.5 
_ 78.2 16.5 61.7 13.5 17.3 21 
a beret...) | 63.7 10.6 53.1 14.3 22.5 26.9 
| 53.6 3.8 49.8 11 20.5 22.1 
Average 19.25 22.5 
180 218 
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TABLE 3.—Male Subjects, Old 


Total 


Patient Type 


Wt., Kg. 


ECF, Ml. Wt., % % 


Fat 
Wt., Kg. 


LMM, Kg. 


59 

60.5 
57.7 
67.7 


23.4 
18.1 
23.2 
19.9 


20.5 
17.9 
20.7 
17.4 
16.3 


12.100 
10.800 
11.980 
11.800 
14.300 
14.600 
15.400 
11.900 
12.400 
12.700 
12.900 
13.400 
16.800 
10.200 
14.500 
14.350 
11.380 
19.900 
14.350 
13.600 
Average 


18.1 
19.12 


TABLE 4.—Female Subjects, Old 


Total 


Type Wt., Kg. 


Fat 
Wt., Kg. LMM, Kg. ECF, Ml. 


5.5 


13.300 
12.000 

9.190 
13.100 


the “young” adults. On a percentile basis, 
the extracellular fluid volume is about 1 
per cent less in the female than in the 
male. 


SUMMARY 


The normal extracellular fluid volume 
in the adult male is 19.2 per cent of the 
total body weight, or 22.9 per cent of the 
lean muscle mass, In the female it is 18.2 


per cent of body weight, or 22 per cent of 
the lean muscle mass. 


RESUMEN 


El volumen liquido extracelular en el 
adulto masculino es de 19.2 por ciento del 
peso corporal total 6 22.9 por ciento de la 
masa muscular. En el adulto femenino es 
de 18.2 por ciento del peso corporal total, 
6 22 por ciento de la masa muscular. 
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7.3 51.7 
Sona 10 59.6 
7.1 51.6 
8.3 59.4 ae 
88 23.8 64.2 22.2 
71.9 17.2 54.7 20.4 26.7 
93.4 28.1 65.3 16.5 23.5 
Te: 71.4 19.3 52.1 16.7 22.8 Sa 
58.2 7.2 51.0 21.4 24.5 
81.6 14.8 66.8 15.6 19 es 
ae 63.7 4.3 59.4 20.3 21.6 as 
77.2 16.3 60.9 17.4 22 a 
CREE 74.4 13.5 60.9 22.6 27.5 
55 3.7 52.2 18.3 19.5 
67.1 8.3 58.8 21.6 24.6 ne 
71.7 17.2 54.5 20 26.3 
ee 66 12 54 17.2 21.1 an 
85.1 15.4 69.7 28.4 28.6 
71.7 17.2 54.5 20 26.4 
75 16.9 58.1 23.3 
23.21 

Patient 
Sa = 66.7 18 48.7 20 27.3 (ae 
Ree 4 61 11 50 19.7 24 = 
ee 1 46 0.5 46.4 19.5 19.8 
6 79 23.8 55.2 16.6 23.7 
Seen 3 44.8 5.5 39.3 10.000 22.3 25.4 ee 
a 4.6 55 10 45 10.500 19.1 23.4 oe 
Sree 2 52.8 3.5 49.3 8.650 16.3 17.5 2” 
5.5 69.5 18.8 50.7 12.000 17.3 22.6 

| a 5 64.8 15.6 49.2 10.000 15.5 20.3 
ees 4 58.4 10.6 47.8 9.260 17.1 19.4 2 
Eee 6 79 22.9 56 13.100 16.6 23.4 . 
1 46.9 7.5 46.2 9.190 19.5 19.9 
Average 18.3 22.2 


SUMARIO 


O volume liquido extracelular normal 
no adulto do sexo masculino é de 19,2% 
do péso total do corpo, ou 22,9% da massa 
muscular. No sexo feminino é de 18,2 por 
cento do péso total ou 22 por cento da 
massa muscular. 


ZUSAM MENFASSUNG 


Der normale extrazellulire Fliissigkeits- 
gehalt betrigt beim erwachsenen Manne 
19,2% des gesamten Kérpergewichts oder 
22,9% der fettlosen Muskelmasse. Bei der 
Frau betraigt sie 18,2% des gesamten 
Korpergewichts oder 22% der fettlosen 
Muskelmasse. 


RIASSUNTO 


Il volume del liquido extracellulare, nor- 
malmente, equivale nel maschio al 19,2% 


adversity. 
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Adversity finds at last the man whom she has often passed by. 


Behold a thing worthy of a God, a brave man matched in conflict with 


No man ever sank under the burden of the day. It is when tomorrow’s 
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del peso corporeo e al 22,9% della massa 
muscolare. Nella femmina, invece, corri- 
sponde al 18,2% del peso e al 22% della 
massa muscolare. 


RESUME 


Le volume du liquide extracellulaire 
représente 19,2% du poids total du corps 
chez l’adulte, ou 22,9% de la masse mus- 
culaire. Chez la femme ce volume est de 
18,2% du poids total du corps, 22% de la 
masse musculaire. 
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burden is added to the burden of today, that the weight is more than a 


man can bear. 


—George Macdonald 
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method of measuring the extracellular 

fluid volume, using a single injection of 
inulin.1 Therein we presented 6 cases in 
which the extracellular fluid volume 
(ECFV) ranged from 16.6 to 22.4 per cent 
of the total body weight. Both sexes were 
studied within an age range of 13 to 62 
years. We discussed the specific gravity 
of the body, as well as the endomorph rat- 
ing and its interrelationship with the 
extracellular fluid volume.” 


In order to establish the normal range 
of the extracellular fluid volume by the 
aforementioned method, determinations 
were made on 61 carefully selected pa- 
tients from our wards and outpatient de- 
partment. The complete results of this 
study will be presented in another paper.* 
The average value for extracellular fluid 
volume for these 61 subjects was 18.7 per 
cent of total body weight, or 22.5 per cent 
of lean muscle mass. These results com- 
pare favorably with those obtained by 
tedious and more expensive technics.* 


The object of this report is to present 
the fluid changes that occurred in consec- 
utively chosen surgical patients in Belle- 
vue Hospital and to support the thesis that 
this simple method is as accurate as the 


|: a recent paper we reported a simple 
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longer, more cumbersome methods. 
Methods.—Some 500 determinations of 
extracellular fluid volume were carried 
out on 53 operative subjects. All deter- 
minations were performed by our single- 
injection inulin technic. Prior to the in- 
jection, samples of blood and urine were 
collected from the fasting patient. One 
thousand mg. of inulin in 10 cc. of 0.9 per 
cent saline solution was given intrave- 
nously. In forty minutes another 5 cc. of 
blood was withdrawn and placed in a 
heparinized tube. In older patients this 
second blood sample may be drawn in 50 
minutes. The patient then voided or was 
catheterized immediately afterwards. In- 
ulin determinations were made on all 
four samples, by Schreiner’s resorcinol 
method.’ The amount of inuloid material 
in the blood and urine blanks was sub- 
tracted from the plasma and urine con- 
centrations to obtain the true inulin val- 
ues. The amount of inulin injected minus 
the amount excreted in the urine, divided 
by the plasma level in milligrams per hun- 
dred cubic centimeters gave the extracel- 
lular fluid volume in cubic centimeters. 
Since we began these studies a newer 
method has been reported,® in which chro- 
magens and dextrose are destroyed and, 
therefore, do not affect the inulin deter- 
minations. If this method is employed it 
is not necessary to take blood and urine 
samples prior to injection. The extracel- 


: 
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lular fluid determinations can then be per- 
formed after meals and on patients with 
uncontrolled diabetes. This change is rec- 
ommended in the procedure. 


At first, a preoperative extracellular 
fluid level was obtained and postoperative 
determinations made daily, then at vary- 
ing intervals, as required, for two or three 
weeks thereafter. All infusions were care- 
fully noted, especially blood, sodium and 
potassium. The clinical status of the pa- 
tient and the total fluid intake and output 
by all routes were recorded when indicated 
and correlated with changes in weight. 


Results.—Surgical stress through neu- 
rogenic and humoral’ activators causes 
the adenohypophysis to increase its output 
of corticotrophins. This, in turn, results 
in an increased liberation of corticoids 
and other “secretants” if the adrenal 
gland is functioning. These corticoids 
cause an increased tubular resorption of 
sodium and water lasting one to seven 
days, while one of the secretants causes a 
cellular permeability change (vide infra). 
There are other factors, such as the so- 
matotrophic hormones and posterior pitui- 
tary antidiuretic hormones, the exact 
significance of which in the post-stress 
metabolism is not known.’ Volume recep- 
tors may exist and play an important role 
in body fluid control. 


It is noteworthy from a clinical point of 
view that there must be a reevaluation of 
the “sodium paradox” phenomenon. The 
paradox is the observation of a low or 
falling plasma sodium level in the face of 
a positive sodium balance. This has been 
reported by others. It was explained as 
due to an intracellular shift of sodium. 
The error of this assumption will be dis- 
cussed later. 

Briefly stated, the immediate postoper- 
ative metabolic response is one of nitro- 
gen rejection, increase in extracellular 
fluid, augmented potassium loss, increased 
17-ketosteroid excretion, eosinophil drop 
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and loss of weight. As the patient recov- 
ers, these conditions all reverse themselves 
in two to fourteen days, depending upon 
the extent of the trauma. 


The table is a brief summary of the 
pertinent points concerning each patient. 
“Type” refers to Sheldon’s classification 
of somatotypes.2 “ECF Change” is the 
change expressed as a percentage of total 
body weight; “O” indicates that no path- 
ologic change was observed. The symbol 
“*” indicates that for one reason or an- 
other, such as a holiday, staff illness, acci- 
dental voiding by the patient in the bath- 
room or a technical mishap, determination 
for first or second postoperative day was 
not obtained and all subsequent determi- 
nations were normal, i.e., there was no 
postoperative rise in the extracellular 
fluid volume on the days studied. In some 
of these few cases it is possible that a 
transient rise occurred and was missed. 
Only 1 patient in this consecutive series 
was discarded and is not reported on, 
other than to mention that the studies in 
his case were of no value. This patient 
had prostatic hypertrophy with partial 
obstruction and residual urine. Since we 
did not realize this until too late in the 
studies and therefore did not obtain sam- 
ples of catheterized urine, our urine inulin 
levels were erroneous. 


A representative group of graphs show- 
ing the normal metabolic response to op- 
eration without complications is shown. 
The abscissae represent postoperative 
time in days, and the ordinates designate 
the extracellular fluid volume expressed as 
percentage of total body weight. 


We noted that there was an increase in 
the extracellular fluid volume of about 3 
per cent of total body weight, or approxi- 
mately 2,000 ml., in those subjects who 
underwent minor surgical procedures. 
This increase occurs at once and lasts one 
to three days, after which the volume re- 
turns to normal levels. There is a small 
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group of patients in whom the extent of 
trauma is so small with respect to the 
stamina of the patient that the “stress 
trigger mechanism” is not set in motion, 
and no increase in extracellular fluid takes 
place. In those subjects who underwent 
major operations, the increase in the ex- 
tracellular fluid volume, expressed as per- 
centage of total body weight, was more in 
the order of 9 per cent, or about 6,000 ml. 
We have consistently observed that this 
postoperative increase in extracellular 
fluid is independent of the output of urine 
if there is any renal function. 


Specific Interpretation of Complicated 
Cases.—The main problem of the surgeon 
today is that of the metabolic and nutri- 
tional status of his patient. Surgical diag- 
nosis, asepsis and technic are now on a 
scientific footing. In view of this, our in- 
terpretation of the aberrent fluid changes 
in the following complicated cases is pre- 
sented, and their interrelations with elec- 


trolyte and metabolic changes are dis- 
cussed. 


The graphs of these patients are also 
presented and identified by the patients’ 
initials. As will be seen, an abruptly fall- 
ing extracellular fluid volume is of omi- 
nous portent. This occurred in 3 of our 
patients. One of these died, and the other 
2 had extremely stormy postoperative 
courses. 


Ninth Day Postgastrectomy Syndrome. 
—Subject F. V., who had undergone par- 
tial gastrectomy, developed on his 7th 
postoperative day the typical so-called 
“ninth day syndrome,” characterized by 
weakness, nausea and distention. This pa- 
tient’s positive fluid balance by the sev- 
enth day amounted to 3,135 ml. The ex- 
tracellular fluid volume had increased 
from 12,200 to 16,400 ml. between the 
third and seventh postoperative days. This 
was a gain of 4,200 ml. or 6.3 per cent of 
his total body weight. The distention dis- 
appeared by the eleventh postoperative 
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day, at which time the extracellular fluid 
volume returned to 12,550 ml., or 18.6 per 
cent of body weight. 


Since there is a great deal of connective 
tissue and, incidentally, fat in the submu- 
cosa of the gastrointestinal tract, this pa- 
tient certainly had submucosal edema on 
the seventh postoperative day. This is part 
of the expanded extracellular fluid space. 
His body weight decreased 3.2 Kg. by the 
seventh day, proving that there could not 
be intracellular edema as well. In fact he 
actually would have lost intracellular wa- 
ter to the extent of 1,065 ml. (4,200 minus 
3,135) if fat oxidation had not produced 
“metabolic water.” It is reasonable to 
average out his seven-day accumulation of 
“metabolic fat water” at about 150 ml. 
per day, making a total of 1,050 ml., since 
two equivalents of fat give approximately 
one equivalent of water. 


Adrenal Insufficiency, Extracellular 
Fluid Decrease and Intracellular Edema. 
—Occasionally a functional or anatomic 
adrenal insufficiency develops after oper- 
ation and, when it occurs, it is a most im- 
portant factor in the case of the seriously 
ill postoperative patient. There is then no 
increased tubular sodium and water re- 
sorption and none of the customary post- 
operative humoral oliguria.®* There is ex- 
cretion of large volumes of urine, and 
with it of sodium, in concentrations over 
40 meq. per liter (normal postoperative 
secretion of sodium in the urine is less 
than 20 meg. per liter).°¢ This occurs in 
the face of low plasma sodium levels. One 
also must remember that a low eosinophil 
count may occur in the presence of poorly 
functioning adrenals as well as when 
these glands are well functioning.’ In 
this condition there are, as will be shown, 
intracellular edema, and a decrease occurs 
in the extracellular fluid volume. 


S. F. (Fig. 3), with far-advanced car- 
cinoma of the gallbladder, who died on the 
seventh postoperative day, showed this 
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Data from Bellevue Hospital, July 1952-June 1953 


ECF 
Change, 
Sex & Body (% 
Patient Age Operation Type Weight) 


A.C. F;41 Cholecystectomy & 
common duct 
exploration 

Repair of 

peroneal nerve 

F;58 Subtotal Gastrectomy 
M;65 Subtotal Gastrectomy 
M; 38 Subtotal Gastrectomy 
M;45 Subtotal Gastrectomy 
F;59 Subtotal Gastrectomy 
(95%) 

Subtotal Gastrectomy 
M;56 Subtotal Gastrectomy 
F;45 Right adrenalectomy 
Left adrenalectomy + 
M;387 Radical neck 
dissection 
F;61 Abdominoperineal 
resection 5.5 + 
F;60 Excision of 

cholesteatoma 
of breast 6 
M;50 Thoracotomy 3 
4 


ic} 
tb 
o 


> OM & 
5 
po 
o 
+ 


yor 


M;47 Amputation of toe 


+++ 


M;50 Skin graft 

F Removal of Lane 
plate from tibia 

M;74 Right colectomy 

M;34 Herniorrhaphy 

: Herniorrhaphy 

M;19 Herniorrhaphy 5 

M;69 Herniorrhaphy 

M;48 Herniorrhaphy 


5 


M;56 Herniorrhaphy 
Herniorrhaphy 


On 

oor 
oso 


Herniorrhaphy 
M;55 Herniorrhaphy 


++ +++ ++ 


4 
5 
3 
4 
2 
4 
3 
4 
4 
5 
6 
3 
M;61 Herniorrhaphy 3 
M;17 Herniorrhaphy 2.5 
M;36 Herniorrhaphy 5 
M;54 MHerniorrhaphy 3 
Radical mastectomy 65 
M;28 Appendectomy 
(gangrenous) 5 
M;67 Lumbar 
sympathectomy 5 
Hemorrhoidectomy 4 
353 Hemorrhoidectomy 4 
3 
5 
3 
5 
6 
3 
6 


ic} 
a 
for) 
o 
++ 


5 

5 

M 

M;50 Hemorrhoidectomy 

M;45 Hemorrhoidectomy 

M;41 Hemorrhoidectomy 

F;33 Hemorrhoidectomy 

M;56_ Repair of 

rectal fissure 

M;64 Ventral herniorrhaphy 

M;65 Varicose vein ligation 

M;51 Varicose vein ligation 

Cholecystectomy & 

common duct 

exploration 4 

M;56 Cholecystectomy 2 

F;26 Cholecystectomy 6 
Subtotal gastrectomy 5. 

F;75 Abdominaloperineal 

resection, hysterectomy 
and vaginectomy 5.5 — 5 


5 


+++ 


ows 


AS 
Fa 


5 
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ECF 
Change, 
Sex & Body (% 
Patient Age Operation Type Weight) 
S.F. F;67 Exploratory 
laparotomy 3 — 5 


A:T. F;62 Cholecystectomy & 
common duct 
exploration 5 — 6 


adrenal insufficiency of long-continued 
stress. Her daily postoperative urine vol- 
umes were between 1,000 and 1,650 ml. 
along with a falling extracellular fluid 
volume. This volume of urine was far 
above the expected output in her case. The 
total fluid balance was kept positive by 2,- 
025 ml. through the use of intravenous 
therapy. The essential point is that the 
loss in weight was much less than the de- 
crease in the extracellular fluid volume de- 
crease. Loss of weight aside from loss of 
water is due to protein catabolism and its 
associated gluconeogenesis, followed by 
energy release on its metabolism, together 
with fat oxidation. The total body carbo- 
hydrate content of 500 Gm. is soon ex- 
hausted. This means that a gain in 
intracellular water occurred, with its ac- 
companying water intoxication. The extra- 
cellular fluid volume showed a marked 
decrease of 3,400 ml., a fall from 33 to 
25.7 per cent of the total body weight (15,- 
900 to 12,500 ml.) after the second post- 
operative day. It was nonetheless higher 
than the patient’s normal volume of 20 
per cent. Here we have an intracellular 
water shift of at least 5,425 ml. (3,400 ml. 
plus 2,025 ml.), together with an intra- 
cellular gain of the metabolic water of fat 
and protein oxidation. Six hundred Gm. 
of fat can be oxidized in one day by the 
seriously ill postoperative patient. Since 
2 equivalents of fat give 1 of water, 600 
Gm. of oxidized fat will result in the pro- 
duction of 300 ml. of water daily. Cellular 
edema and decreased cell osmolarity fol- 


low. 
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One can postulate that, in the presence 
of adrenal insufficiency, the usual corti- 
coid-induced increase of cell permeability, 
with its outward shift of water and so- 
dium, does not occur, and the resultant 
intracellular sodium shift will be less. 
There will be a decrease transfer of cellu- 
lar potassium into the extracellular space 
and out in the urine. This patient was 
not given any sodium or potassium other 
than the 57 meq. of sodium and 20 meq. 
of potassium in her one blood transfusion. 
She would have a differential cellular po- 
tassium deficiency with lowered potassium 
reserve due to a long preoperative poor 
dietary intake and would be vulnerable to 
hypokalemia. In spite of her adrenal in- 
sufficiency some potassium would still be 
constantly lost in the urine. 

In this patient the normal adrenal “se- 
cretant-induced” increase in extracellular 
fluid volume was reversed and cellular 
edema occurred, probably owing to adren- 
al insufficiency. The extracellular water 
became intracellular fluid, and “water 
intoxication” occurred. This patient, then, 
represents a case of extracellular water 
loss, intracellular edema and probable 
adrenal insufficiency, with a fatal outcome. 

Hypokalemia and “Potassium Anoxia.” 
—Patient A. T. (Fig. 4) who underwent 
cholecystectomy with exploration of the 
common duct, represents a case of hypo- 
kalemia with its usual “dehydration” or 
decrease in extracellular fluid volume, in 
her case amounting to a change of approx- 
imately 6 per cent of the total body weight 
(4,000 ml.). 

She began to show marked lethargy, 
then diarrhea. She commenced vomiting 
by the fourth postoperative day, which 
was considered indicative of hypokale- 
mia.!!_ She was given 120 meq. of potas- 
sium in her infusion of dextrose, and 
even with the decreased extracellular fluid 
volume the plasma potassium level on the 
fifth postoperative day was only 3.1 meq. 
per liter. 
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By the fifth postoperative day the posi- 
tive fluid balance was 2,850 ml. (This does 
not take into consideration the water 
formed by metabolism.) The extracellular 
fluid volume by this time had decreased 
by 4,400 ml. She had, therefore, a marked 
gain in intracellular fluid that constituted 
intracellular edema or “water intoxica- 
tion.” 

Later the extracellular volume rose to 
above the preoperative levels. Clinically 
the patient had been dehydrated before 
the operation, and she was given 2,000 ml. 
of 5 per cent dextrose in water the day be- 
fore operation and before the extracellular 
fluid volume was determined. Subsequent 
fluid studies bore out this impression by 
finally attaining the level of about 21 per 
cent of the total body weight. 

Apparently water diuresis was present 
on the fourteenth postoperative day, with 
a loss of 3,300 ml. of extracellular water 
coincident with the “sodium diuresis” re- 
ported by others as taking place at this 
time.** The plasma potassium level was 
4.6 meq. per liter on the fourteenth post- 
operative day. 

Subject E. W. (Fig. 5) was a woman 75 
years of age who underwent an abdomino- 
perineal resection with total hysterectomy 
and vulvoginectomy. Her clinical course 
and the decrease in extracellular fluid 
were very similar to those of A. T., with- 
out the vomiting. She was also a very 
seriously ill patient. By the third post- 
operative day there was a positive water 
balance of about 5.5 liters, according to 
balance studies. Her weight did not in- 
crease because of the fat and protein 
catabolism going on to maintain life. This 
catabolism results in the production of 
heat and the expiration of carbon dioxide. 
Since the extracellular fluid volume de- 
creased by approximately 2.5 liters, there 
was an intracellular water shift with in- 
tracellular edema. By the third postoper- 
ative day the patient was given 160 meq. 


is 


of potassium chloride intravenously, after 
which the value for her plasma potassium 
was still only 3.6 meq. per liter. 

This, then, was another instance of 
hypokalemia and intracellular water shift. 
In fact, the patient required 250 meq. of 
intravenous potassium chloride over the 
next three days to bring the plasma potas- 
sium up to normal. It is interesting to 
note that on the fourth postoperative day 
she voided 4,000 cc. of urine, and her fluid 
intake was 3,700 cc. Notwithstanding 
this, the extracellular fluid volume began 
to rise and finally became normal. 

The remarkable speed of the clinical 
recovery of the patient in Case (A. T.) 
from a state in which her death appeared 
imminent after having received only 120 
meq. of potassium chloride in 2,000 ml. of 
5 per cent dextrose and water affords an 
excellent demonstration of the fact that 
with the main function of potassium is its 
essential role in oxygen transport. Other 
surgeons have also commented on the 
rapidity of clinical improvement in pa- 
tients given potassium in the presence of 
hypokalemia.'* Patient E. W. followed a 
similar pattern. The role of potassium in 
the maintenance of normal intracellular 
osmolarity and intracellular acid base bal- 
ance is secondary, although important, 
and changes here exhibit slower clinical 
effects than those which come from “po- 


tassium anoxia.” 

With her potassium deficiency she is in 
effect suffering from cellular anoxia. Its 
improvement gives an immediate clinical 


response. 
Potassium is involved in the red cell in 
oxygen transport as follows 
While blood is in the tissues (as hemoglo- 
bin loses potassium it gives up its oxygen 
more easily) 
KHCO, + HHb 
While blood is in the lungs (reduced Hb 
being a weaker acid than oxy Hb and as 
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Hb binds more K it increases its affinity 


for 
KHCO, + 0. + HHb. .KHbO, + CO, + H,O 
Also in the lungs 


KLC + HHb + Og....... KHbO, + HCL 
“CL shifts” out of the red cells into the 
plasma and 


HCL + NaHCO....NaCL + CO, + H,O 

It is thus apparent how essential potas- 
sium is in the mechanism of oxygen trans- 
port. 

It is also obvious that carbon dioxide 
transport is intimately bound up with 
hemoglobin, potassium, chlorides and 
plasma protein. Carbon dioxide, after 
having been diffused into the red cells, 
combines with potassium in the cells. Car- 
bon dioxide also combines with the plasma 
sodium, an equivalent amount of chloride 
shifting into the cells.‘ With deficient 
potassium, both these mechanisms are in- 
terfered with. There is a “potassium 
anoxia” and excess of carbon dioxide. It 
is possible that the anion to which the 
protein of carbonic anhydrase is bound is 
potassium, and hence the recent clinical 
benefit derived from “diamox” may also 
be partially dependent on its effect on 
potassium. 

An examination of the classic oxygen 
association curve’** of hemoglobin shows 
that there is a shift to the right, with a 
decrease in electrolyte concentration. This 
means that there is an impairment of the 
dissociation of oxygen from its hemoglo- 
bin in the presence of a lowered electro- 
lyte. 

The importance of potassium in the 
oxygen transport mechanism has addi- 
tional support in the recent report of 
Aronstam" that in thoracic surgery, in 
which one is dealing with pulmonary 
emphysema, fibrosis and arteriosclerosis, 
there is no negative potassium balance. It 
would appear that the usual postoperative 
augmented urinary loss of potassium is 
prevented by the body, in view of the in- 
creased danger of hypoxia in pulmonary 
disease. 
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The postoperative decrease in the plas- 
ma sodium level normally observed has 
recently been explained by workers in 
electrolyte studies as due to an intracellu- 
lar shift of sodium. This change may be- 
come even more pronounced, of course, in 
patients with marked electrolyte losses, 
and curiously enough the administration 
of saline solution further lowers this de- 
creased sodium level. The term “sodium 
paradox” has been coined to designate this 
apparent discrepancy. 

Our studies show that there are two 
normal types of electrolytic response to 
surgical stress. First, in a clinically well 
patient, there may be no change in the 
extracellular fluid volume. Second, there 
may be a marked increase in extracellular 
fluid volume, commencing after operation. 
All this occurs irrespective of change in 
body weight and so occurs without a posi- 
tive water balance. 

There appears to be for each patient a 
“stress trigger point” below which there 
will be no change in the extracellular fluid 
volume and over which there occurs a 
marked increase in extracellular volume. 
The magnitude of the procedure and the 
adaptive mechanism of the patient govern 
the type of response. The important point 
is that it does not depend on sodium in- 
take. This increase in extracellular fluid 
occurs when no intravenous saline solution 
is given and no sodium is taken by mouth, 
with no positive water balance and in the 
presence of a decrease in the plasma so- 
dium level. In all our cases saline solution 
was given only to cover sodium losses by 
tube or bowel. No more than the absolute 
minimum was given. This means that 
most patients were given none. 

What does take place is that potassium 
leaves the cells with this water and is lost 
in the urine if there is a negative potas- 
sium balance. Sodium also leaves the cells, 
owing to the change in cell permeability 
as a result of the aforementioned “secre- 
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tants.” The average postoperative patient, 
shifting about 4,000 milliliters of intracel- 
lular water, shifts approximately 300 mil- 
liequivalents of sodium along with it into 
the extracellular space; otherwise the 
plasma potassium level would be much 
lower than it is. A protein-bound electro- 
lyte, probably calcium,'* is liberated in the 
cells to maintain the ionic intracellular 
balance resulting from this shift. 

This phenomenon of increase in extra- 
cellular fluid by shift of intracellular to 
extracellular water, together with a shift 
of sodium in the same direction, is a nor- 
mal postoperative occurrence. 


COMMENT 


From a teleologic point of view one can 
see why man has come to show this adap- 
tation to injury. The injured primitive 
animal lost blood and lay helpless under 
a tree. The only way he could get salt 
was to go to a salt lick, just as deer and 
moose do today. Supposing him to be a 
carnivorous animal, he would have to 
seek and kill his prey to replenish his own 
lost electrolytes and blood. He could do 
neither of these until he had recovered 
sufficiently. Nature thus conserved its 
salt and water by the increased liberation 
of desoxycorticosterone and other steroids. 

With potassium the state of affairs was 
different. The animal oxidized fat for 
energy and constantly broke down body 
protein. Through increased corticoid pro- 
duction gluconeogenesis went ahead to 
provide him with energy from protein 
transformation. Some protein was used 
for reparative processes. This early cata- 
bolic protein phase released potassium 
steadily, with a potassium ratio in respect 
to nitrogen breakdown, of more than the 
normal 2.94 milliequivalents per gram. 
This breakdown ratio was especially high 
on the first day, perhaps to unload the 
body, so that when the period of renal 
stress with oliguria a toxic excess of po- 
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tassium would be averted. Since the in- 
tracellular water potassium concentration 
is 175 milliequivalents per liter, or a lit- 
tle less, the cells would tend to lose an 
equivalent amount of water with this po- 
tassium loss into the extracellular space. 
The intracellular potassium loss was prob- 
ably replaced by a freeing of bound cal- 
cium.'* 

This same calcium freeing mechanism 
can replace the intracellular sodium loss 
to the extracellular fluid. Bone also is a 
source of ionic sodium to supply fluid 
spaces, including the intracellular com- 
partment. 

Potassium excretion may reach 100 mil- 
liequivalents on the first postoperative day 
and then drop to a lower constant daily 
loss. This loss is replaced possibly by free- 
ing of protein-bound calcium to maintain 
osmolarity. About 4,000 ml. of fluid now 
shifts from the cells to become extracellu- 
lar fluid. This would cause a marked drop 
in the sodium concentration. The usual 
drop observed is much less than this. It 
follows that sodium too leaves the cells. 


SUMMARY 


The first large study of changes in the 
extracellular fluid volume in a comprehen- 
sive series of consecutively chosen surgi- 
cal subjects is presented. 

Interpretation of the normal and the 
abnormal responses to surgical stress is 
given in the light of a new concept of elec- 
trolyte and fluid shifts. The following 
conclusions are drawn: 

The preoperative extracellular fluid vol- 
ume is a very sensitive index of the 
“water-electrolyte” status of the patient. 

In those patients in whom operative 
trauma is sufficient to surpass the “stress 
trigger point” there normally occurs an 
increase in the extracellular fluid volume 
of from 2,000 to 8,000 ml., or from 3 to 9 
per cent of the total body weight. Under 
these circumstances, if this does not occur, 
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there is or has been preoperative dehydra- 
tion. If it is greater than expected, there 
is overhydration. 

A postoperative fall in extracellular 
fluid volume is of ominous portent, and in 
our cases was accompanied by or due to 
an increase in intracellular water (‘‘water 
intoxication”) and is probably due to 
adrenal failure. A real fall occurs in the 
extracellular fluid volume in this state. 

The ninth day postgastrectomy syn- 
drome is due to an increased extracellular 
fluid volume. 

The stress-induced increase in extracel- 
lular fluid volume does not depend on the 
administration of sodium. It occurs when 
no sodium is given or when there is mere- 
ly a replacement of sodium loss. It is 
accompanied by a shift of sodium into the 
extracellular fluid space. 


RIASSUNTO 


E’ il primo grosso studio delle variazio- 
ni di volume del liquido extracellulare in 
una serie di pazienti sottoposti a cure 
chirurgiche. L’interpretazione delle reazi- 
oni, normali od abnormi, al trauma chirur- 
gico vien data alla luce un nuovo con- 
cetto sui rapporti fra fluidi ed elettroliti. 
Vengono tratte le seguenti conclusioni: il 
volume pre-operatorio del liquido extra- 
cellulare € un indice assai sensibile del 
rapporto “acqua-elettroliti” in cui si trova 
il paziente. In quei pazienti in cui il trau- 
ma operatorio é tale da produrre uno 
shock, normalmente si verifica un aumen- 
to di volume del liquido extracellulare 
variante da 2000 a 8000 ml. (como a dire 
dal 3% al 9% del peso corporeo). Se 
cid non dovesse accadere vuol dire che, pre- 
operatoriamente, esisteva uno stato di di- 
sidratazione. Se, invece, l’aumento di 


volume fosse maggiore vuol dire che c’era 
uno stato di iperidratazione. Una diminu- 
zione post-operatoria del volume del liqui- 
do extracellulare é di cattivo augurio; nei 
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casi studiati dagli AA. tale fatto si accom- 
pagno, o era dovuto, ad un aumento del 
liquido intracellulare, in relazione proba- 
bilmente con una ipofunzione surrenale. 
In tale condizione si assiste ad una vera 
caduta del volume del liquido extracellu- 
lare. La sindrome che, in nona giornata, 
segue talvolta la gastrectomia é dovuta ad 
un aumento di volume del liquido extra- 
cellulare. L’aumento di volume del liquido 
extracellulare, dopo traumi chirurgici, non 
dipende dalla somministrazione di sodio, 
tanto vero che esso si verifica anche quan- 
do non viene somministrato sodio 0 quan- 
do la quantita di questo vale soltanto a 
rimpiazzare la quota perduta. Esso au- 
mento si accopagna ad una fuoriuscita 
di sodio negli spazi extracellulari. 


RESUMEN 


Se presenta el primer estudio grande 
acerca de los cambios de volumen liquido 
extracelular en una serie de sujetos qui- 
rurgicos escogidos sucesivamente, 

Se dan interpretaciones de respuestas 
normales y anormales al stress quirtirgico, 
a la luz de un concepto nuevo de cambios 
liquidos y electroliticos. Se derivan las 
siguientes conclusiones: 

En volumen liquido extracelular pre- 
operatorio es un indice muy sensible del 
estado “acuosoelectrolitico” del paciente. 

En aquellos pacientes en los que el trau- 
ma quirtirgico es suficiente para sobre- 
pasar el “punto de gatillo” se produce nor- 
malmente un aumento del volumen liquido 
extracelular de 2000 a 8000 cc., o de 3a 
9 por ciento del peso corporal total. Bajo 
estas circunstancias, si esto no ocurre, 
existe 6 ha existido preoperatoriamente 
deshidratacién. Si la respuesta es mayor 
existe sobrehidratacién. 

Una caida postoperatoria en el volumen 
liquido extracelular es de prondéstico malo 
y en nuestros casos se acompafiéd o fué 
debida a un aumento del agua intracelular 
(intoxicacién acuosa), probablemente de- 
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bida a insuficiencia suprarrenal. En este 
estado ocurre una caida real en el volumen 
liquido extracelular. El sindrome post- 
gastrectomia del noveno dia es debido a 
un aumento del volumen liquido extracelu- 
lar. 

El] aumento del volumen liquido extra- 
celular inducido por el “stress” no depen- 
de de la administraci6én de sodio. Ocurre 
cuando no se da sodio o cuando existe 
unicamente un reemplazamiento de la 
pérdida sddica, qué se acompafa de un 
cambio de sodio hacia el espacio liquido 
extracelular. 


RESUME 


Les auteurs présentent la premiére 
étude importante sur les modifications du 
volume du liquide extracellulaire dans 
une série de cas chirurgicaux. 

Ils donnent une intreprétation des ré- 
actions normales et anormales, a la lumi- 
ére des nouvelles conceptions de |’électro- 
lyte et des modifications du liquide extra- 
cellulaire, et en tirent les conclusions sui- 
vantes. 

Le volume pré-opératoire du _ liquide 
extracellulaire est un indicateur  trés 
précis du status “eau-électrolyte” du ma- 
lade. 

Chez les patients ot le choc opératoire 
suffit 4 dépasser le “stress trigger point,” 
il se produit normalement une augmenta- 


. tion du volume du liquide extracellulaire 


allant de 2000 a 3000 ml, ou de 3 a4 9% 
du poids total du corps. Dans le cas con- 
traire il y a, ou il y a eu une déshydrata- 
tion pré-opératoire. Lorsque ces chiffres 
sont dépassés il y a sur-hydratation. 

La chute post-opératoire du volume du 
liquide extracellulaire est de mauvais 
augure, et dans les cas des auteurs elle 
était accompagnée d’une augmentation de 
la quantité du liquide intracellulaire (ou 
causée par elle), et probablement par une 
carence d’adrénaline. Le syndrome post- 
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gastrectomique du 9éme jour est di 4 une 
augmentation du volume du liquide extra- 
cellulaire. 

Une augmentation importante du vol- 
ume du liquide extracellulaire ne dépend 
pas de l’administration de sodium, elle se 
produit aussi lorsqu’on ne donne pas de 
sodium ou lorsqu’il y a simplement un 
remplacement de la perte en sodium. Elle 
est accompagnée d’un déplacement de 
sodium dans le liquide extracellulaire. 


ZUSAMMENFASSUNG 


Es liegt die erste umfangreiche Unter- 


suchung der Verdnderungen im extra- 


zellularen Fliissigkeitsgehalt auf Grund 
einer umfassenden Serie aufeinanderfol- 
gender chirurgischer Falle vor. 

Die Deutung der normalen und patho- 
logischen Reaktionen auf chirurgische Be- 
lastung erfolgt im Lichte einer neuen 
Auffassung vom Elektrolyten- und Was- 
seraustausch. Es werden die folgenden 
Schlussfolgerungen gezogen: 

Die praoperative extrazellulire Fliissig- 
keitsmenge ist ein sehr empfindlicher In- 
dex des “Wasser- Elektrolyten”-Zustandes 
des Kranken. 

Kranke, bei denen das operative Trau- 
ma des chirurgischen Eingriffs stark ge- 
nug ist, die “stress’-Auslésungsschwelle 
zu tiberschreiten, weisen gewoéhnlich einen 
Anstieg der extrazellularen Fliissigkeits- 
menge von 2000 auf 8000 ccm oder von 3 
auf 9% des gesamten Korpergewichts auf. 
Bleibt dieser Anstieg unter den gleichen 
Bedingungen aus, hat eine prdoperative 
Wasserverarmung vorgelegen. Ist der 
Anstieg grésser als zu erwarten war, so 
handelt es sich um eine Wasseranreicher- 
ung. 

Ein postoperatives Sinken des extra- 
zellularen Fliissigkeitsgehalts ist ein un- 
heilvolles Zeichen und war in den Fallen 
der Verfasser begleitet von oder zuriick- 
zufiihren auf einen Anstieg des intrazel- 
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lularen Wassergehalts (“‘Wasservergift- 
ung”) ; wahrscheinlich beruht es auf ein- 
en Versagen der Nebenniere. In diesem 
Zustand kommt es zu einem echten Ab- 
sinken der extrazellularen Fliissigkeits- 
menge. Der am neunten Tage nach einer 
Magenresektion auftretende Symptomen- 
komplex beruht auf einem Anstieg der 
extrazellularen Fliissigkeitsmenge. 

Der “stress”-bedingte Anstieg der ex- 
trazellularen Fliissigkeitsmenge ist von 
der Natriumzufuhr unabhangig. Er tritt 
ein, wenn kein Natrium zugefiihrt wird, 
oder wenn lediglich der Natriumverlust 
ersetzt wird. Der Anstieg geht mit einer 
Verschiebung des Natriums in die extra- 
zelluliren Fliissigkeitsraume einher, 


SUMARIO 


E apresen ado o primeiro amplo estudo 
das alteracédes do volume liquido extra- 
celular numa série de pacientes cirtrgicos 
consecutivos e escolhidos. 

E dada a interpretacéio das respostas 
normal e anormal ao ato cirtirgico, sob a 
luz de um novo conceito sébre as mudancas 
eletroliticas e liquidas. As seguintes con- 
clusées séo apresentadas: 

O volume liquido extracelular pré-ope- 
ratério é€ um indice muito sensivel do 
estado “eletrolitico-aquoso” do paciente. 

Nos pacientes em que o trauma opera- 
tério é suficiente para ultrapassar o ponto 
critico, ocorre normalmente um aumento 
do volume liquido extracelular de 2000 
a 8000 ml., ou de 3 a 9 porcento do péso 
total do cérpo. Nessas circunstancias, se 
tal nao acontecer, ha ou houve desidrata- 
cao pré-operatéria. Caso seja maior do 
que o esperado, ha superhidratacao. 

Uma queda pés-operatéria no volume 
liquido extracelular e de mas consequén- 
ciasem quatro de nossos casos foi acom- 
panhada por um aumento na 4gua intra- 
celular ou (intoxicacéo por 4gua) ou de- 
vida &4 mesma, sendo provavelmente devi- 
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da a uma insuficiénica supra-renal. Neste 
estado ocorre uma queda pos-operatéria 
verdadeira no volume liquido extracelular. 
O sindrome pos-operatério do 9° dia é 
devido a um aumento do volume liquido 
extracelular. 

O aumento do volume liquido extracelu- 
lar provocado pelo trauma nao depende 
da administragao do sédio. Ocorre quando 


nao é administrado sédio ou quando ha 
meramente a reposicao do sdédio perdido, 
sendo acompanhado pela mudan¢a do s6- 


dio para o espaco liquido extracelular. 
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The sense for style . . . is an aesthetic sense, based on admiration for the 
direct attainment of a foreseen end, simply and without waste. Style in 
art, style in literature, style in science, style in logic, style in practical 
execution have fundamentally the same aesthetic qualities, namely attain- 
ment and restraint. The love of a subject in itself and for itself, where 
it is not the sleepy pleasure of pacing a mental quarter-deck, is the love 
of style as manifested in that study. Here we are brought back to the 
position from which we started, the utility of education. Style, in its finest 
sense, is the last acquirement of the educated mind; it is also the most use- 
ful. It pervades the whole being. The administrator with a sense for style 
hates waste; the engineer with a sense for style economizes his material; 
the artisan with a sense for style prefers good work. Style is the ultimate 
morality of the mind. 


—Whitehead 
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one of the most unusual, least 

understood, most disturbing, most 
painful and most unsatisfactorily treated 
conditions with which the urologist has to 
deal. It is also known as “interstitial cys- 
titis.” Although it may rarely occur in 
men, for all practical purposes it can be 
said to be a condition peculiar to women. 
Although in my experience it has never 
occurred on an infectious basis and has 
never been known to become malignant, 
it can cause more mental anguish, pain 
and associated neurosis in women than 
does cancer of the bladder. In fact, women 
have been known to become narcotic ad- 
dicts or to commit suicide to put an end 
to the constant, painful urination that goes 
on day and night. It is because of this un- 
satisfactory clinical course that I was 
prompted to a further study of the cause 
of this bizarre condition. It is also known 
as “elusive” ulcer of the bladder, because 
it can be diagnosed only by a cystoscopic 
examination with the patient under gen- 
eral anesthesia, in which distention of 
the bladder produces linear bleeding fis- 
sures in the mucosa. These are character- 
istic and diagnostic of this condition. The 
capacity of the bladder often is only 1 or 2 
ounces. The bladder itself is thickened 
and spastic, and urination is painful be- 
cause any tendency of the bladder to be- 
come even partially filled and stretched 
causes reopening of the small linear ulcers, 
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with a resulting knifelike pain. These ul- 
cers heal as white, raised, contracted linear 
scars, also characteristic and diagnostic of 
the chronic condition. Unfortunately, this 
type of ulcer has, as yet, no cure. The best 
that the urologist can do is to give tem- 
porary relief by periodic dilations of the 
bladder with the patient under anesthesia, 
fulguration of the linear fissures and in- 
cision of the contracting scars. Also, mild 
instillations of silver into the bladder 
have given some relief. Recently, sensa- 
tional relief has been reported after the 
use of cortisone, which often lessens the 
frequency of treatments from one every 
two weeks to once every six months. 


With regard to surgical treatment, pre- 
sacral neurectomy as a cure has fallen by 
the wayside. Because of the state of con- 
fusion that still exists about the status and 
results of all methods of diversion of urine 
proposed so far, complete cystectomy as a 
solution of the problem is to be avoided. 
Instead of cystectomy, some such opera- 
tion as the use of an isolated ilial segment 
for an artificial diverticulum of the small 
contracted bladder may be a _ solution. 
Since the pain associated with this condi- 
tion is due to the filling of a small, spastic 
bladder, such an added diverticulum would 
absorb the flow of a full bladder without 
dilating the ulcerated part. 


The cause has been obscure since the 
ulcer was first described by Guy Hunner 
in 1914. Its infrequent occurrence in the 
male suggests some peculiar predisposi- 
tion in the female, possibly on an anatomic 
or hormonal basis. Through such factors 
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as previous pelvic inflammation, pelvic 
operations, pregnancies or pelvic injuries 
are not recognized as causative, a number 
of my patients mentioned vesical symp- 
toms definitely occurring three or four 
months after pelvic operations. It is gen- 
erally accepted that paracystitis is the pri- 
mary cause and the ulcer a secondary 
manifestation. I have suggested for some 
time that the following sequence of events 
may be correct: Paracystitis, followed by 
adhesions and fibrosis, leads to contrac- 
tion of the bladder, with areas of evascu- 
larity, atrophic mucosa and finally ulcera- 
tion in the least vascular portion of the 
bladder, namely, the apex. Clinically, 
therefore, the picture is that of a small, 
contracted, spastic, painful bladder re- 
lieved by dilation with the patient under 
anesthesia and characterized by the for- 
mation of bleeding linear ulcers when dis- 
tended. 

The microscopic picture described by 
Hunner is still representative of the con- 
sensus and is as follows: 1. Chronic in- 
flammation of all coats of the bladder is 
present but is being localized to the ulcer- 
bearing area. The bladder wall is thick- 
ened by edema. 2. Granulation tissue is 
observable in the underlying mucosa at 
the site of the ulcer. 3. The mucosa shows 
a preponderance of connective tissue cells, 
masses of small round cells and leuko- 
cytes. 4. The capillaries in the mucosa are 
abundant and filled with leukocytes. 5. 
The muscularis is hypertrophied and 
shows dilated lymph spaces filled with 
small round cells. 6. The peritoneum sub- 
tending the diseased area shows decided 
thickening. (I was able to reproduce al- 
most every one, as will be described in 
connection with the histologic sections of 
dog bladders.) 

The experimental work was confined to 
investigation of the réle that severe but 
localized paracystitis with areas of ische- 
mia might play in reproducing the clinical 
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and histologic picture of Hunner’s ulcer. 
Fifteen dogs were used, and 120 micro- 
scopic sections were submitted to the 
pathologist for examination. Human and 
dog anatomy compare favorably with re- 
gard to the relations of the bladder, va- 
gina, cervix and uterus. The surgical 
procedures used to produce localized para- 
cystitis were as follows: 


1. Suturing of the vagina and uterine 
horns to the posterior wall and vertex of 
the bladder. 


2. Promotion of formation of adhesions 
between the bladder, vagina and uterus by 
scraping the external walls of these or- 
gans with a scalpel. 


3. Introduction of an infected bone 
spicule into a cul de sac formed by sutur- 
ing the posterior bladder wall to the uter- 
ine horns, using the fat of the uterine 
horns to close in the pocket at the sides 
and vertex. These bond spicules were in- 
fected with Streptococcus viridans taken 
from a dental abscess. 


4. Simple ligation of vessels of the pos- 
terior wall and vertex of the bladder from 
the external or the peritoneal aspect. 

The reasons for these procedures were 
as follows: 


1. It is known that this condition is en- 
countered largely in women. This, among 
other things, led to a consideration of the 
anatomic relations of the female genital 
organs, especially those adjacent to the 
bladder. These are from the vertex down 
to the trigone, respectively, the fundus 
uteri, the cervix uteri and the vagina, the 
vagina being attached to the posterior wall 
of the bladder by dense fibrous tissue and 
the cervix by loose connective tissue, and 
the fundus uteri resting on the vertex of 
the bladder and separated from it by two 
layers of peritoneum. 

2. Almost all these lesions appear on 
the posterior wall of the vertex of the 
bladder. 


fe 


VOL. XXIII, NO. 2 


8. The pathologic picture of an elusive 
ulcer is one that involves “all the coats of 
the bladder, often extending to the peri- 
toneum.” 


4. A number of patients with ulcer 
have stated that the bladder symptoms 
definitely occurred three or four months 
after pelvic operations. 

5. The urine is sparkling clear; it is 
normal on cell count and culture and re- 
mains so even after repeated cracking and 
opening of the ulcer. This fact leads one 
to the conviction that a focus of infection 
may not necessarily be a part of the pic- 
ture. The aforementioned evidence 
strengthens my contention that localized 
small cicatricial areas on the posterior 
bladder wall, whether produced by sur- 
gical adhesions, pelvic inflammation, ves- 
sel ligation or hematogenous infection, 
may develop into lesions similar to the 
ulcer of Hunner. This experiment, there- 
fore, will concern itself with the simple 
production of cicatricial areas on the pos- 
terior bladder wall as aforedescribed, and 
the observation and interpretation of the 
cystoscopic and histologic pictures. 

Summary and Comparisons of Cysto- 
scopic Observations in Experimental Dogs. 
—Cystoscopically the bladders presented 
similar pictures, whether adhesions were 
produced by infection or trauma, or 
whether vessels were ligated or not. The 
mucosa in the involved area in most cases 
was pale, with a faint demarcation of the 
vessel before overdistention of the blad- 
der. On overdistention of the bladder the 
mucosa would assume a deeper reddish 
tint and many petechial hematomas would 
appear. Occasionally these would become 
minute hemorrhagic spots. Often, after 
prolonged distention, the mucosa of the 
posterior bladder wall would split, in 
striae 1 to 2 cm. long. 

The urine was usually very clear before 
distention and tinged with pink or red 
after distention, a phenomenon charac- 
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teristic of this disease in the adult female. 
The bladder capacity of almost all dogs 
was decreased. The petechial hemorrhages 
were usually more marked in those dogs 
which had been observed for a longer time 
and were slightly more numerous in those 
bladders in which some of the vessels of 
the vertex had been ligated. 

A few of the dogs showed pain by groan- 
ing when their bladders were overdis- 
tended, even when they were under deep 
anesthesia (intravenous nembutal, with an 
effect identical with that produced in hu- 
man beings). Normal dogs, however, 
when subjected to overdistention of the 
bladder with the same hydrostatic pres- 
sure and the same degree of anesthesia, 
gave no evidence of pain. There was also 
no indication of splitting or hemorrhage 
in the mucosa or of discoloration of dis- 
tending fluid in these normal dogs. 

Summary and Comparison of Gross 
Pathology in Experimental Dogs.—Dense 
adhesions formed between the posterior 
bladder wall, uterus and vagina in almost 
all of the dogs. Especially was this true 
of dogs into which infection was intro- 
duced against the posterior bladder wall. 
A more typical cystoscopic and histologic 
lesion was produced, however, in dogs 
whose bladder vessels were ligated, even 
in the absence of dense adhesions. 

Summary and Comparison of Histopath- 
ology in Experimental Dogs.—Most of the 
time sections were taken twelve weeks 
after the operation. Many of the micro- 
scopic sections show a picture of chronic 
inflammatory change. There is hyper- 
plasia of lymphatic tissue, manifested 
either as a scattered infiltration of round 
cells or in the form of small lymphoid fol- 
licles in the mucosa and iamina propria. 


Many slides show small hemorrhages in 
the mucosa beneath the epithe’ -m, and 
occasionally in the lamina propria. This 
type of hemorrhage occurred in dogs that 
were subjected to a cystoscopic procedure, 
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with overdistention immediately before 
the bladders were removed. Hemorrhage 
into the tissues did not occur, however, in 
dogs without some adhesions between the 
bladder and the adnexae. Several slides 
showed that the increased thickness of the 
lamina propria or submucosa was slightly 
more marked in those bladders in which 
the vessels had been ligated. These blad- 
ders also had a greater infiltration of 
round cells, plasma cells, and polymorpho- 
nuclear leukocytes. There were several 
areas of edema and scattered fibroblasts 
beneath the areas of vessel ligation. 

An interesting observation was that the 
histologic involvement of the bladders 
whose posterior walls were infected, with 
no ligation of vessels, was practically all 
confined to the outer coats of the bladder 
adjacent to the infection, very slight 
changes being observed in the mucosa and 
lamina propria. 


SUMMARY 


1. An experimental study was carried 
out in an attempt to determine the cause 
of elusive ulcer. Dogs were used as ex- 
perimental animals. 

2. Experimental lesions were produced 
in the bladders of dogs. These lesions re- 
sembled elusive ulcers both cystoscop- 
ically and histologically. 

3. The most typical pathologic picture 
of Hunner’s ulcer was reproduced in blad- 
ders in which there were multiple areas 
of localized ischemia of the posterior wall, 
and the second best where dense adhesions 
and fibrosis of the vesical wall had formed 
between the bladder and the uterus. 


RESUME 


1. Etude expérimentale sur des chiens, 
en vue de déterminer |’origine du pseudo- 
ulcére de Hunner. 

2. Lésions expérimentales sur des ves- 
sies de chiens. Ces lésions ressemblaient 
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& des pseudo-ulcéres, aussi bien cysto- 
scopiquement qu’histologiquement. 

3. Image pathologique de lulcére de 
Hunner. La plus typique a été reproduite 
sur des vessies dans lesquelles il y avait 
de multiples zones d’ischémie localisée a 
la paroi postérieure. Le second terrain le 
plus favorable est celui ou s’étaient for- 
mées des adhérences denses et de la fibrose 
de la paroi vésicale entre la vessie et 
Vutérus. 


SUMARIO 


1. Foi levado a efeito um estudo experi- 
mental, com o objetivo de determinar-se a 
causa de tlcera “elusive.” Foram usados 
cachorros nessas experiéncias. 

2. Foram, produzidas lesdes experimén- 
tais nas bexigas de cachorros, lesdes essas 
que se assemelharam as Uulceras “elusive” 
tanto cistoscopica como histologicamente. 

8. O quadro patolégico mais tipico da 
ulcera de Hunner foi reproduzido em bexi- 
gas, nas quais havia multiplas areas locali- 
zadas de isquemia da parede posterior e, 
no segundo quadro de maior valor, havia 
formagao de densas aderéncias e fibrose 
da parede vesical, entre a bexiga e 0 
utero. 


ZUSAM MENFASSUNG 


1. Es wurden experimentelle Unter- 
suchungen an Hunden ausgefiihrt mit dem 
Ziel, die Ursache des fliichtigen Blasenge- 
schwiirs (“elusive” ulcer of Hunner) zu 
bestimmen. 

2. Die in der Blase von Hunden experi- 
mentell hervorgerufenen Schadigungen 
ahnelten sowohl zystoskopisch als auch 
histologisch den Hunnerschen Geschwiiren. 

3. Das typischste pathologische Bild des 
Hunnerschen Geschwiirs wurde in Blasen 
erzeugt, die mehrere Gebiete Ortlicher 
Blutarmut der hinteren Blasenwarn auf- 
wiesen; die zweitbesten Resultate fanden 
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sich in Fallen, wo dichte Verwachsungen 
und eine Fibrose der Blasenwand zwischen- 
Blase und Gebarmutter entstanden waren. 


RIASSUNTO 


1. Vennero condotte ricerche sperimen- 
tali su cani allo scopo di determinare la 
causa dell’ulcera di Hunner. 

2. Vennero sperimentalmente prodotte 
lesioni in vesciche di cani. L’aspetto isto- 
logico e cistoscopico di tali lesioni fu 
simile a quello delle ulcere di Hunner. 

3. I quadri pit tipici di ulcera di Hunner 
furono riprodotti in vesciche in cui v’er- 
ano numerose zone ischemiche della parete 
posteriore e dove si erano formate fibrosi 
della parete vescicale e spesse aderenze fra 
la vescica e |’utero. 
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RESUMEN 


1. Se realizé un estudio experimental con 
el fin de determinar la causa de la ulcera 
de Hunner. Se usaron perros como ani- 
males de experimentacion. 

2. Se produjeron lesiones experimentales 
en las vejigas de los perros. Dichas lesi- 
ones mostraron parecido cistoscépico e 
histolégico con la ulcera de Hunner. 

3. Las imagenes patologicas mas tipicas 
de tlceras de Hunner se produjeron en 
vejigas con areas multiples de isquemia 
localizada de la pared posterior y en las 
que presentaron adherencias y fibrosis in- 
tensas entre la pared vesical y el utero. 


Authors Note: This work was originally begun 
in collaboration with the late Dr. R. H. Herbst 
and K. L. German, and has subsequently been 
added to. 


The magnificent demand of youth for odds—long odds, whatever the 
cost!—has a pathetic side to it, once one is in a position to look back, there- 
on squinting gloomily through the wrong end of the telescope. At the age 
of six or seven, the boy (in the person of his hero of the hour) can take 
on a Genie, an Afreet or two, a few Sultans and a couple of hostile armies, 
with a calmness resembling indifference. At twelve he is already less ex- 
acting. Three hundred naked Redskins, mounted on mustangs and yelling 
like devils, pursue him across the prairie and completely satisfy his more 
modest wants. At fifteen, ’tis enough if he may only lay his frigate along- 
side of two French ships of the line; and among the swords he shall sub- 
sequently receive on his quarter-deck he will not look for more than one 
Admiral’s; while a year or two later it suffices if he can but win fame 
and fortune at twenty-five, and marry the Earl’s daughter in the face of 
a whole competitive House of Lords. Henceforward all is declension. 
One really has not the heart to follow him, step by dreary step, to the time 
when he realises that a hero may think himself lucky if he can only hold 
his own, and so on to the point when it dawns on him at last that the gods 
have a nasty habit of turning the trump, and have even been accused of 
playing with loaded dice—an aphorism any honest boy would laugh to 


—Grahame 
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tion of peptic ulcer is not appre- 
ciated, even though it is now well 
established that the patient who has had 
one perforation is likely to suffer from 
other complications, such as hemorrhage, 
obstruction and intractibility, before the 
life history of his ulcer has run its course. 

Pearse’ in 1932 reported 1 case of re- 
current perforation of peptic ulcer and in 
a review of 4,813 cases of perforated pep- 
tic ulcer found 33 cases of recurrent per- 
foration, an incidence of 0.69 per cent. 
DeBakey? in 1940 found recurrent per- 
foration in 74 of 6,538 cases of perforated 
peptic ulcer, an incidence of 1.1 per cent. 
Milroy’ published a case of recurrent per- 
foration of duodenal ulcer in 1940 and 
cited cases by Moynihan,* Turner,® But- 
Wheeler’ and Lysaght and Williams,* 
in British literature. Fobes® in 1941 re- 
ported 3 cases of recurrent perforation of 
peptic ulcer and cited 70 cases in the 
French literature, 4 in the Canadian and 
4 more in the American. In 1941 Cohn! 
published 12 cases of recurrent perfora- 
tion of peptic ulcer at the San Francisco 
Hospital. Royster’! in 1942 reported the 
recurrent perforation of a gastric ulcer 
that perforated five times. Olin” de- 
scribed the third perforation of a gastro- 
jejunal ulcer in 1946, at which time he did 
a subtotal gastrectomy. Gibertini!® in 
1948 described 2 cases of recurrent per- 
foration of the duodenum and Bernard" 
cited M. Lanthier’s case of emergency sub- 
total gastrectomy for recurrent perfor- 
ated duodenal ulcer, in the same year. 


From the Second Surgical Division, Fordham Hospital. 
*The cases described in this paper have been presented 
with the kind permission of Dr. A. B. Sullivan, Director, 
Second Surgical Division, Fordham Hospital. 
Submitted for publication Nov. 17, 1954. 
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DiBello™ reported 3 more cases of recur- 
rent perforation of the duodenum in 1951. 

Cohn!” in 1941 reported 12 cases of re- 
current perforation in 300 cases of per- 
forated peptic ulcer, an incidence of 4 per 
cent. Estes and Bennett! reported 8 cases 
of recurrent perforation in 63 cases fol- 
lowed, an incidence of 12.7 per cent, in 
1944. Baritell'? reported recurrence of 
perforation in 6 of 88 patients, a recur- 
rence rate of 6.8 per cent, in 1947, as did 
Werbel, Kozoll and Meyer'® (1947) of 42 
of 239 patients, an incidence of 17 per 
cent. Kingsbury and Schilling'® reported 
25 repeated perforations in 224 cases of 
perforated peptic ulcer in 1947, an inci- 
dence of 12 per cent. S. W. Moore” in 
1950, in a series of 101 patients at Belle- 
vue Hospital and 157 patients at the New 
York Hospital reported that 5, or 5 per 
cent, of the Bellevue patients had reper- 
forations, and that 9 or 5.8 per cent of 
the New York Hospital patients fared 
similarly. Turner,”! in 1951, reported re- 
current perforation in 9, or 6.3 per cent, 
of 148 cases of perforated peptic ulcer 
subject to follow-up studies at the Presby- 
terian Hospital in New York City. In 48 
cases of perforated peptic ulcer in which 
operation was done by the Second Surgical 
Division at Fordham Hospital between 
1948 and 1953, 2 recurrent perforations 
occurred, an incidence of 4.1 per cent. This 
would make a total of 1,363 cases of per- 
forated peptic ulcer with 118 recurrent 
perforations, a recurrence rate of 11.5 
per cent (Table 1). 

Jones” estimated that between 0.5 per 
cent and 1 per cent of all ulcers in male 
patients will perforate for the first time. 
Colp and Druckerman** expressed the 
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TABLE 1.—Cases of Recurrent Peforation 
of Peptic Ulcer 


Source No. of Cases’ No. of Cases % of 
of Perforated of Recurrent Recurrent 
Peptic Ulcer Perforations Perforations 
Cohn 300 12 4.0 
Estes & Bennett........ 63 8 12.7 
| 88 6 6.8 
Werbel, Kozoll 
en 239 42 17.0 
Kingsbury & 
224 25 12.0 
Moore 
Bellevue Hospital 
Se 101 5 5.0 
New York 
ae 157 9 5.8 
143 9 6.3 
Fordham Hospital .. 48 2 4.1 


1363 118 11. 


TABLE 2.—Reperforation of Peptic Ulcer 
in Pearse’s Series 


Recurrent 
Perforations 
Operation No. of Cases % No. % 
Simple suture .......... 710 67 24 72.0 
Suture and gastro- 
enterostomy ........ 281 26.6 8 24.3 
All others ................ 65 6.2 1 3.0 


opinion that acute perforation is a fairly 
common complication of peptic ulcer and 
is seen for the first time in not more than 
2 per cent of patients with peptic ulcer. 
Comparing these figures with those in 
Table 1 would appear to indicate that re- 
current perforation of peptic ulcer is not 
uncommon. This comparison would also 
suggest that once a peptic ulcer has per- 
forated, the likelihood of its doing so 
again would be greater than if it had not 
done so. 

The accident of repeated perforation of 
the same ulcer must be distinguished from 
that of perforation of another ulcer in the 
same patient. It is frequently difficult to 
determine whether the perforation is a 
reperforation at the same site as the pre- 
vious one or a recurrent perforation at 
another site. This may be determined 
with some degree of certainty by the pres- 
ence of nonabsorbable suture material at 
the same site. It would appear from a 
review of the cases reported that the ma- 
jority of recurrent perforations were in a 
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different site from that of the original 
perforation. Cohn’ reported recurrent 
perforation at the same site in 3 of 12 
cases reported. Estes and Bennett!* re- 
ported that the site of the ulcer was the 
same as in the initial perforation in 3 
cases, 1 of the ulcers being duodenal and 
2 gastric, out of 8 recurrent perforations. 
In the 2 cases observed at Fordham Hos- 
pital and included in this report, 1 per- 
foration occurred at exactly the same site, 
as determined by the presence of non- 
absorbable suture material. 

It is difficult to estimate the incidence 
of recurrent perforation following vari- 
ous surgical procedures. Pearse! stated 
that the rate of recurrent perforation 
after various surgical procedures approxi- 
mates the respective incidence of their 
use (Table 2). It can be said that recur- 
rent perforation has followed each type of 
operative procedure used for repair. Most 
of the reports are those following simple 
repair, since this is the most popular 
method of treatment. Perforation has fol- 
lowed simple closure combined with gas- 
troenterostomy and has occurred when 
subtotal gastrectomy was the method of 
repair. 

Recurrent perforation has been re- 
ported as occurring as many as five times 
in 1 patient. In Werbel’s'® series of 42 
cases, 85 perforations occurred twice; 5 
ulcers perforated 3 times, 1 four times 
and 1 five times. The longest interval be- 
tween perforations in Werbel’s series was 
twenty-eight years and the shortest six 
months. Henry?‘ reported five perfora- 
tions in 1 patient over a five-year period. 
The first occurred on the anterior wall of 
the stomach, on which subtotal gastrec- 
tomy had been performed. Subsequently 
three perforations of a jejunal ulcer oc- 
curred within the next four years, fol- 
lowed by reperforation of the gastric 
ulcer. 

The treatment of recurrent rupture of 
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a peptic ulcer is that of acute ruptured 
ulcer, which demands immediate explora- 
tion and repair. If exploration is done 
shortly after the onset of the perforation, 
subtotal gastrectomy may be done. Other- 
wise, simple closure is the method of 
choice, and exploration may be performed 
subsequently with the purpose of defini- 
tive treatment, namely, subtotal gastrec- 
tomy. If the perforation has gone unrec- 
ognized for too long a period, conservative 
management may be the treatment of 
choice, with Wangensteen suction, intra- 
venous support and antibiotics. 


Two cases of peptic ulcer are presented 
in which perforation occurred and re- 
curred within five months. Subtotal gas- 
trectomy was performed within six weeks 
of the last perforation in each case. 


REPORT OF CASES 


CASE 1.—T. M., a 27-year-old white man, 
was admitted to the hospital on April 18, 1950, 
in acute distress and complaining of severe 
pain in the lower part of the abdomen imme- 
diately after beginning a meal. There was no 
previous history indicative of gastrointestinal 
disease. The patient had not vomited, nor 
had he passed a tarry stool. The pulse rate 
was 120; the blood pressure in millimeters of 
mercury 110 systolic and 72 diastolic. and the 
the temperature 100 F. The abdomen was 
tender and rigid, with rebound tenderness 
throughout. No masses were palpable. Rectal 
examination gave negative result. The urine 
was normal. The leukocyte count was 13,800 
per cubic millimeter of blood, with 70 per cent 
polymorphonuclears. Roentgen examination 
showed free air under both domes of the dia- 
phragm. 

At operation, performed three hours after 
admission, a perforation was observed on the 
anterior surface of the prepyloric region of 
the stomach. It was about %4 inch (0.6 cm.) 
in diameter, and gastric contents were exuded 
through it. The perforation was surrounded 
by an area of induration about the size of a 
silver quarter. A small portion of the edge of 
the ulcer was excised and submitted for path- 
ologic examination. Simple closure was done. 
His postoperative course was uneventful, and 
the patient was discharged on the fifteenth 
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day. The pathologist reported that the speci- 
men was compatible with chronic gastric ulcer. 

Second Admission.—The patient was read- 
mitted on Aug. 11, 1950, with epigastric dis- 
tress of forty-eight hours’ duration and gen- 
eralized abdominal cramps. He had _ been 
awakened two nights earlier by sharp, stab- 
bing epigastric pain associated with vomiting. 
He was flushed and appeared distressed and 
apprehensive. The temperature was 101 F., 
the pulse rate 78 and the blood pressure 120 
systolic and 70 diastolic. There was slight 
muscular guarding in all areas of the abdo- 
men. There was rebound tenderness through- 
out the abdomen, with marked epigastric 
tenderness to deep palpation. The value for 
hemoglobin was 14 Gm. There were 10,950 
white cells per cubic millimeter of blood, with 
70 per cent polymorphonuclears, 1 per cent 
stab cells, 14 per cent lymphocytes, 1 per cent 
monocytes and 1 per cent eosinophils. Roent- 
gen examination showed free air under both 
domes of the diaphragm. 

At operation, serofibrinous adhesions were 
present between the omentum, stomach, liver 
and small intestine. These were carefully sep- 
arated. A small amount of thick seropurulent 
exudate was encountered in the abdomen, as 
plastic exudate had sealed off the site of rup- 
ture. There was a perforation 3 mm. in diam- 
eter over the anterior aspect of the stomach, 
about 1 inch (2.5 cm.) proximal to the pyloro- 
duodenal juncture. The perforation was 
closed, and again the patient made an unevent- 
ful recovery. On September 27 he was reop- 
erated on; a subtotal gastrectomy performed. 
When last seen on Feb. 2, 1954, he reported 
that he had had no pain or distress and was 
working. 

CASE 2.—A 47-year-old white man was ad- 
mitted to Fordham Hospital on Feb. 15, 1951, 
complaining of acute abdominal pain of twelve 
hours’ duration and telling of a twenty-year 
history of gastric ulcer. About one week ear- 
lier a gastrointestinal series had been taken, 
which “showed an ulcer.” 

The patient was in acute distress and com- 
plaining of severe abdominal pain. The abdo- 
men revealed boardlike rigidity throughout 
and marked tenderness in the epigastrium. 
The temperature was 98.6 F., the pulse rate 
94 and the blood pressure 160 systolic and 90 
diastolic. There were 11,200 leukocytes per 
cubic millimeter of blood, with 10 per cent 
polymorphonuclears, 20 per cent lymphocytes 
and 2 per cent stab cells. Roentgen examina- 
tion showed no air under the diaphragm. 
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Operation on the day of admission showed 
a large amount of brownish white material, 
which appeared to be barium, in the peritoneal 
cavity. The lower end of the stomach was eas- 
ily visualized, and an indurated area about 
the size of a silver quarter was seen in the 
prepyloric region, with a pinhead opening in 
it from which gastric contents could be ex- 
pressed. The ulcer was closed, and the patient 
was discharged on February 27, after an un- 
eventful recovery. 


Second Admission.—The patient was read- 
mitted on May 30, with a three-day history of 
high abdominal pain and vomiting. He was in 
acute distress and apprehensive. His skin was 
pale and dry. The temperature was 102 F., the 
pulse rate 110, the blood pressure 126 systolic 
and 70 diastolic. The abdomen was rigid and 
tender throughout, and examination was dif- 
ficult, as the patient was doubled up and could 
straighten out only with difficulty. Liver dull- 
ness was obliterated. There was rebound ten- 
derness throughout the abdomen. Roentgen 
study showed free air under the right dome 
of the diaphragm. 

Operation was performed on May 30. A 
large amount of free “coffee ground” serous 
material was observed in the peritoneal cav- 
ity. The stomach presented a roughly trian- 
gular perforation about % inch (1.2 cm.) in 
diameter in the prepyloric region, on the ante- 
rior aspect, near the greater curvature, with 
the aforementioned fluid escaping through it. 
The edges of the perforation were about % 
inch (0.5 em.) in thickness, with a surround- 
ing zone of induration about 2 inches (5 cm.) 
in diameter. A small section of the edge of 
the ulcer was excised and sent for pathologic 
examination. At the lateral edge of the per- 
foration there was a portion of adherent 
omentum, with a piece of old suture material 
from the previously repaired rupture. The 
suture material was removed, and the perfora- 
tion was closed with a continuous linen Lem- 
bert suture and reinforced with a layer of six 
interrupted mattress sutures. A portion of 
adjacent omentum was anchored over this line 
of repair. The pathologist reported diagnosis 
compatible with chronic peptic ulcer. The pa- 
tient’s convalescence was uncomplicated. A 
gastrointestinal roentgen series on June 13 
was reported as showing the stomach to be 
normal; the duodenal cap was grossly de- 
formed, only a small remnant being left. This 
deformity was due to old ulcer and postopera- 
tive scar. There was a six-hour, small gastric 
residue. 
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Subtotal gastrectomy was performed on 
June 19 without difficulty. The patient was 
discharged to the outpatient department. 
Three years later he had no complaints and 
no pain and felt well. 


COMMENT 


Turner”! has pointed out that the man- 
agement of the patient with perforated 
ulcer has passed through two stages and 
is now entering the third. He notes: 

1. The tendency in former years was to 
treat the patient with perforated ulcer 
medically through the follow-up period. 
To a certain extent this treatment was 
casual, and perhaps even negligent in 
some cases, because of the widespread be- 
lief that perforated peptic ulcers are dif- 
ferent, and that many will be cured once 
they have perforated. 

2. In more recent years, with the growth 
of the concept of the ulcer diathesis, it has 
become increasingly obvious that the pa- 
tient with perforated ulcer should at least 
be treated like the patient with any other 
peptic ulcer: that is, he should receive ex- 
pectant follow-up therapy, and complica- 
tions should be treated as they arise. 

3. It is now the belief of some surgeons 
that the patient with an ulcer that per- 
forates has thereby shown evidence that 
the disease is intractible and should be 
subjected to prophylactic elective gastrec- 
tomy within three to four weeks after 
recovery from the acute episode. 

This paper would seem to indicate that 
once a patient with peptic ulcer has had 
a perforation the likelihood of its recur- 
rence is greater than it would be in a pa- 
tient in whom the ulcer has not perforated ; 
therefore, the indication for prophylactic 
elective gastrectomy after recovery from 
the acute episode of perforation is still 
clearer. 


CONCLUSIONS 


1. Recurrent perforation of peptic ulcer 
is not uncommon. Once a peptic ulcer has 


‘ 


; 


been perforated, the likelihood of recur- 
rence is greater than before. 

2. Recurrent perforation of peptic ulcer 
usually occurs at the site of a different 
ulcer rather than that of the previously 
perforated one, though reperforation may 
occur at the same site. 

3. Recurrent perforation has followed 
each type of surgical procedure used in 
treatment of perforated peptic ulcer. 

4. Simple closure with or without an 
omental graft is the simplest, safest and 
most popular method of repair. 

5. Recurrent perforation of peptic ulcer 
is a sign of intractability of the ulcer, and 
is a definite indication for prophylactic 
elective gastrectomy following recovery 
from the acute episode. 


SUM MARY 


Two cases of perforated peptic ulcer 
have been described. Perforation recurred 
within five months in each case. Subtotal 
gastrectomy was performed on each pa- 
tient as an elective prophylactic operation 
within six weeks of recovery from the last 
perforation. The incidence and treatment 
of recurrent perforation of peptic ulcer 
are discussed. 


SUMARIO 


Sao descritos dois casos de tilcera pép- 
tica perfurada. Nos dois casos a perfura- 
cao recidivou dentro de 5 meses. Foi feita 
gastectomia sub-total em ambos os paci- 
entes no prazo de 6 semanas apds o re- 
stabelecimento da ultima perfuracao, co- 
mo operacao profilatica de escolha. Sado 
discutidos a incidéncia e o tratamento da 
perfuracao recidivada das Ulceras pépti- 
cas. 


ZUSAM MENFASSUNG 


Es wird ueber zwei Faelle von perfo- 
riertem peptischem Geschwuer berichtet. 
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In beiden Faellen wiederholte sich die 
Perforation innerhalb von fuenf Monaten. 
Beide Kranke wurden sechs Wochen nach 
Heilung der letzten Perforation einer 
prophylaktischen subtotalen Magenresek- 
tion unterzogen. Die Haeufigkeit und die 
Behandlung wiederholter Perforationen 
peptischer Geschwuere werden eroertert. 


RESUMEN 


Se describen dos casos de Ulcera péptica 
perforada que recidivaron alos cinco 
meses. En ambos pacientes se hizo gas- 
trectomia subtotal como operacién profil- 
Actica electiva dentro de las seis semanas 
de convalescencia de la Ultima perfora- 
cién. Se discuten la incidencia y trata- 
miento de la perforacién recidivante de la 
ulcera péptica. 


RIASSUNTO 


Vengono presentati 2 casi di ulcera per- 
forata, in cui la perforazione si ripeté en- 
tro 5 mesi. Dopo la seconda perforazione 
furono trattati con resezione subtotale a 
scopo profilattico. Viene discussa la fre- 
quenza delle perforazioni iterative e la 
loro cura. 


RESUME 


Deux cas de perforation d’ulcére pep- 
tique sont décrits, avec récidive aprés cing 
mois dans chaque cas. Une gastrectomie 
subtotale a été pratique chez ces deux 
malades, comme traitement prophylactique 
de choix dans un délai de six semaines 
aprés la guérison de la derniére perfora- 
tion. La fréquence et le traitement de la 
perforation récidivante de l’ulcére pep- 
tique sont discutées. 
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_ The old foundations of scientific thought are becoming unintelligible. 
Time, space, matter, material, ether, electricity, mechanism, organism, 
configuration, structure, pattern, function, all require reinterpretation . . . 
The truth is that science started its modern career by taking over ideas 
derived from the weakest side of the philosophies of Aristotle’s successors. 
In some respects it was a happy choice. It enabled the knowledge of the 
seventeenth century to be formulated so far as physics and chemistry were 
concerned, with a completeness which lasted to the present time. But the 
progress of biology and psychology has probably been checked by the un- 
critical assumption of half-truths. If science is not to degenerate into a 
medley of ad hoc hypotheses, it must become philosophical and must enter 
upon a thorough criticism of its own foundations. 


—W hitehead 
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Clinical Experiences with 


Retropubic Prostatectomy 


HE description of the retropubic 
for removal of the hyper- 

trophied prostate by Millen in 1945 
was followed by a wave of enthusiasm in 
many medical centers throughout the 
world. Published reports of relatively 
small series of operative cases appeared, 
with the results pictured in glowing terms. 
Mortality rates and complications were 
said to be virtually nonexistent, and the 
operation was hailed by some as the final 
answer to the urologist’s dream. In re- 
buttal, others have claimed that the pro- 
cedure is followed by an alarmingly high 
incidence of complications and should be 
discarded as valueless. This opinion, in 
too many instances, rested upon meager 
experience, insufficient to confer profi- 
ciency in performing the operation. In- 
deed, some of the more outspoken critics 
have admitted that their criticisms were 
largely based upon theoretical grounds and 
hearsay evidence. These two extreme 
points of view often appear after any new 
surgical procedure is suggested and usu- 
ally result in confusing the issue and pre- 
venting any rational appraisal of the op- 
eration. There is no perfect operation. 
Advances in surgery consist primarily of 
improvements in technic that reduce com- 
plications and improve operative results. 
The operation without any complications 
and with 100 per cent of cures is yet to 
be devised. 


From the Department of Urology, Chicago Medical School, 
Michael Reese and Cook County Hospitals, Chicago, Illinois. 

Read at the Nineteenth Annual Congress of the United 
States and Canadian Sections, International College of Sur- 
geons, Chicago, Sept. 6-10, 1954. 

Submitted for publication Oct. 21, 1954. 
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Sufficient time has now elapsed and 
adequate experience has been accumulated 
to enable one to assess the advantages and 
disadvantages of retropubic prostatec- 
tomy. My general conclusion, based upon 
a relatively large number of cases, is that 
it is a sound procedure of undeniable 
merit but is hardly the perfect operation 
that some of its more enthusiastic propo- 
nents claim. I am of the opinion that in 
the main it is a superior procedure to the 
other forms of open enucleation of the 
prostate. There are instances, however, 
in which the suprapubic transvesical or 
perineal approach is preferable. The mod- 
ern urologist, therefore, should be capable 
of performing any of these operations 
when indicated. 

The complications and morbidity factors 
associated with retropubic prostatectomy 
have not been eliminated, but the overall 
picture is generally favorable, with sev- 
eral problems remaining to be solved. The 
various factors upon which this evalua- 
tion is based will be considered in detail 
under the general headings of operative 
technic and postoperative complications. 

Operative Technic.—I have published a 
description of my operative technic. With 
a few minor changes I have found it satis- 
factory. Several basic points should be 
emphasized. The use of the kidney rest to 
elevate the pelvis is of inestimable value 
in improving exposure of the prostate. 
The patient is placed on the table so that 
the upper border of the symphysis is at 
the same level as the upper border of the 
kidney rest. By elevation of the kidney 
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rest to its maximum height the space of 
Retzius is opened widely, the prostate is 
raised and the entire operative site be- 
comes more accessible. This maneuver is 
especially important for the obese patient 
with a deep pelvis and a low-lying pros- 
tate. 

According to my experience, as few in- 
struments as possible should be used 
throughout the operation. Since the oper- 
ative field is limited by a bony cage, every 
instrument in the field serves to impede 
exposure and render the procedure more 
difficult. The various special retractors 
and instruments of many types that have 
been described are unnecessary and make 
the operation needlessly complex. A self- 
retaining abdominal retractor of the Bal- 
four type or a pair of the standard right- 
angled hand retractors used for abdominal 
procedures will provide sufficient expo- 
sure. The bladder is best retracted away 
from the prostate by the use of one or two 
stick sponges. These are held by an as- 
sistant, and by gentle pressure upward 
and backward the entire anterior aspect 
of the prostate is exposed, allowing ample 
room for the operation to be performed 
under direct vision. 

I have previously reported the advan- 
tages of the transverse abdominal incision 
over the vertical midline incision. This 
has been especially helpful in patients 
with obese abdomens. Since a larger ex- 
perience with this incision has accumu- 
lated, however, there have been several 
instances of postoperative inguinal hernia 
developing a few months after the opera- 
tion. Because of this complication I have 
reverted to the vertical incision for the 
most part, reserving the use of the trans- 
verse incision for the patients with a very 
obese abdomen. 

The commonest criticism of retropubic 
prostatectomy has been directed toward 
the marked bleeding encountered from the 
anterolateral prostatic plexus of veins 
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prior to enucleation of the prostate. Many 
urologists have condemned the operation 
because of unhappy experiences with pro- 
fuse hemorrhage from this plexus of 
veins. This complication can be easily 
avoided if all manipulations are performed 
with care and gentleness. Rough handling 
of tissues and instruments will invariably 
result in the tearing of these vessels, with 
troublesome bleeding. The source of this 
bleeding is usually the extensive venous 
network present on the anterolateral as- 
pect of the prostatic capsule, as has been 
so vividly demonstrated on cadaver prep- 
arations by Beneventi. Any sponging or 
retraction in the lateral fossae on either 
side of the prostate should therefore be 
carefully avoided, since these veins are 
very friable and will bleed profusely if 
traumatized. If bleeding does occur in 
this area, attempts at clamping and ligat- 
ing the veins will only aggravate the sit- 
uation, because of the friable nature of 
the vessels. Hemostasis is best obtained 
by gently packing the fossa with gauze 
and proceeding with the operation. 

Another source of bleeding, although 
less troublesome, occurs after enucleation 
of the prostate and arises from inside the 
prostatic capsule. As a rule this is arte- 
rial bleeding and can be controlled with- 
out difficulty. The capsular incision should 
be spread open with a long ring clamp 
and the prostatic bed inspected under di- 
rect vision, a suction tip being used in the 
prostatic field to keep the field dry. One 
or more spurting vessels can easily be 
seen, usually at the anterior or lateral as- 
pects of the capsule. These are best 
clamped with an Allis forceps and tied 
with a figure-of-eight suture passed com- 
pletely through the thickness of the cap- 
sule. Arterial bleeding is rarely seen at 
the posterolateral portion of the vesical 
neck. 

There is always some degree of venous 
oozing from the floor of the prostatic bed, 
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usually in the subtrigonal area. In most 
instances this will not prove troublesome 
and requires no suturing or ligating. A 
dry field can be maintained by keeping the 
suction tip in the prostatic bed while the 
prostatic capsule is being closed. In the 
occasional case in which this venous 00z- 
ing is marked it can be sufficiently con- 
trolled by the use of an Emmett or Foley 
bag catheter, with the bag inflated within 
the prostatic bed. In the vast majority of 
cases, however, venous bleeding in the 
prostatic bed has not been a serious prob- 
lem, and a straight Nelaton catheter, No. 
22 F or 24 F, has been inserted, with sat- 
isfactory results. 

An additional point to be emphasized 
with regard to the surgical technic is 
the necessity of removing an adequate 
wedge from the floor of the bladder neck 
after enucleation of the prostate. This 
should include the subtrigonal portion of 
the prostatic capsule, together with any 
adherent parts of the seminal vesicle that 
may be obstructive. In most patients the 
subtrigonal portion of the prostatic cap- 
sule is thickened and fibrotic, tending to 
form a definite barlike obstruction at the 
vesical neck. Dissecting out this part of 
the capsule with scissors and also remov- 
ing any adherent vesicular tissue widens 
the neck of the bladder and minimizes 
the possibility of a postoperative contrac- 
ture of the bladder neck. 

To summarize the important factors in 
the surgical technic, retropubic prostatec- 
tomy can be performed without difficulty, 
with excellent exposure and with a good 
functional result if the following points 
are kept in mind: (1) gentleness in all 
manipulations; (2) a minimum of instru- 
ments in the operative field, and (3) ex- 
cision of any obstructive tissue at the floor 
of the bladder neck. 

Postoperative Complications.— 1. Hem- 
orrhage: Postoperative hemorrhage is 
still the most important complication fol- 
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lowing any type of prostatectomy. In 
spite of the advances in prostatic surgery 
with the development of better technics, 
the control of infection, the increased use 
of blood transfusions and the improved 
methods of hemostasis, this complication 
remains the most serious hazard during 
the postoperative period. It is my clinical 
impression, however, that postoperative 
hemorrhage occurs less often with the 
retropubic approach than with the other 
procedures. This is due to the fact that 
better hemostasis is obtained because of 
the direct visualization and ligation of any 
bleeding vessels in the prostatic bed at 
the time of operation. If this phase of the 
operation is hurried or neglected, one is 
hardly justified in performing the retro- 
pubic procedure in preference to the 
others. Accurate hemostasis by ligation 
of bleeding vessels under direct vision is 
a basic advance in prostatic surgery con- 
tributed by the retropubic approach. 


This is not meant to imply that postop- 
erative hemorrhage has been eliminated as 
a complication of retropubic prostatecto- 
my. Although it occurs less frequently 
after this operation, it has not been elimi- 
nated and is a potential complication in 
every operative patient. Maintenance of 
patency of the urethral catheter by inter- 
mittent irrigation is mandatory during the 
first twenty-four hours after the opera- 
tion. Once the catheter becomes obstructed 
by clots, a chain of events is initiated that 
may lead to a return trip to the operating 
room. After extensive experience with all 
types of bag catheters, I have returned to 
the use of a straight Nelaton or Coude 
type catheter. The bag catheter is indi- 
cated only occasionally in retropubic pros- 
tatectomy, when excessive venous oozing 
is present in the prostatic bed. In most 
cases, however, this oozing is slight and a 
a straight catheter is employed. This of- 
fers the twofold advantage of more effi- 
cient drainage and greater ease in aspi- 
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rating clots from the bladder. In spite of 
various modifications in bag catheters, too 
often some degree of kinking of the tip 
occurs when the bag is distended, result- 
ing in partial blockage of the catheter lu- 
men and inadequate drainage of the blad- 
der. If clots do form and cause obstruction 
of the bag catheter it may be impossible to 
aspirate them, owing to the soft collap- 
sible nature of the rubber. This difficulty 
is seldom encountered in a straight cathe- 
ter, and any obstructing clots can be re- 
moved with a Toomey or bulb syringe. In 
the vast majority of cases intermittent 
irrigation of the urethral catheter is re- 
quired only for the first twelve hours. 
After this time the catheter drainage ma- 
terial is light pink or yellow, and further 
troublesome bleeding seldom occurs. 

Secondary bleeding may occur at any 
time during the postoperative period or 
even while the patient is convalescing at 
home. This is probably due to slough of 
some residual tissue which is partially de- 
vascularized and infected. It demonstrates 
the importance of having a smooth pros- 
tatic bed, free of tags of prostatic or cap- 
sular tissue, at the conclusion of the opera- 
tion. With the excellent exposure afforded 
by the retropubic approach, the prostatic 
bed can be inspected under direct vision 
and all residual tissue can be removed 
much more efficiently. 

In most instances the bleeding is mild 
and will subside spontaneously if the pa- 
tient is kept in bed for several days. Oc- 
casionally the bleeding is profuse, and the 
patient is unable to void because of ob- 
struction by clots. In this event the pa- 
tient should be hospitalized, if he has been 
at home, and an indwelling catheter in- 
serted. All clots should be aspirated and 
the usual postoperative regime of periodic 
irrigation instituted. As a rule the bleed- 
ing will subside under this management. 


The problem of postoperative hemor- 
rhage becomes serious when the patient 
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continues to bleed after all conservative 
measures have failed. One should never 
wait until the patient is in shock and al- 
most exsanguinated before proceeding to 
more active therapy. There is a charac- 
teristic triad of symptoms that invariably 
signifies an emergency situation requiring 
immediate action. This consists of per- 
sistent suprapubic pain in spite of seda- 
tion, a palpable suprapubic mass and a 
poorly draining catheter. Irrigating fluid 
can be injected easily, but very little can 
be aspirated. The patient may have a nor- 
mal blood pressure, but a rapid pulse and 
profuse sweating are noted. This clinical 
picture is due to a bladder distended with 
clots and irrigating fluid and to continued 
hemorrhage from the prostatic bed. If the 
patient is not already receiving blood, a 
transfusion should be started immediately 
and several pints of blood administered 
within the next eight hours. The patient 
is returned to the operating room, and, 
with light pentothal and nitrous oxide 
anesthesia, a resectoscope is inserted into 
the bladder. With a Toomey syringe or an 
Ellik evacuator, all the blood and clots are 
removed from the bladder. The huge 
quantity of clots thus aspirated is almost 
unbelievable and explains why further 
attempts at catheter irrigation would be 
a complete waste of time. It also demon- 
strates the excessive amount of blood that 
can be lost and emphasizes the importance 
of replacement by liberal blood transfu- 
sions. 

The prostatic bed is then carefully in- 
spected with the resectoscope. Any tags of 
prostatic or capsular tissue should be re- 
sected. One would expect to see large 
pumping vessels or bleeding sinuses, but, 
surprisingly enough, in almost all cases 
no bleeding points are seen after all the 
clots and blood have been evacuated. This 
is a curious phenomenon that lacks a sat- 
isfactory explanation. It has been con- 
firmed by many urologists, however, and 
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it is unusual to see any marked bleeding 
in the prostatic bed once the bladder has 
been emptied. Occasionally a small bleed- 
er is visualized, usually on the roof of 
the bladder neck, and this should be coag- 
ulated. When the return flow is clear the 
catheter is reinserted and the patient re- 
turned to his room. 

The use of the resectoscope to control 
severe bleeding following any type of 
prostatectomy, including the perineal or 
suprapubic approach, has been recom- 
mended by Davis. This is a very satisfac- 
tory procedure and is much less traumatic 
than reopening the bladder and attempt- 
ing to ligate vessels or to pack the pros- 
tatic bed. The patient is usually in shock 
and is unable to withstand any further 
abdominal manipulation. By utilizing the 
resectoscope one can control the bleeding 
adequately in almost all cases without 
subjecting the patient to an additional 
major operation. 

The administration of large volumes of 
blood in the presence of persistent bleed- 
ing during the postoperative period is the 
most important factor in preserving the 
life of the patient. Any estimation of the 
amount of blood lost is difficult, and it is 
far safer to administer multiple transfu- 
sions than to risk a condition of irrever- 
sible shock by being too conservative. 
Death from hemorrhage should not occur 
after prostatectomy if the facilities of the 
blood bank are utilized properly. 

2. Catheter Dysfunction: Since the 
postoperative course depends to a large 
extent on satisfactory functioning of the 
urethral catheter, proper drainage must 
be maintained at all times. One important 
advantage of the suprapubic as compared 
to the retropubic approach is that in the 
former operation the cystotomy tube is an 
excellent safety valve. A blocked urethral 
catheter presents no difficulty, since the 
suprapubic tube is adequate to provide 
drainage of the bladder. In operation by 
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the retropubic route no such safety valve 
exists. If the urethral catheter does not 
drain adequately or irrigate freely, there 
should be no hesitation in changing the 
catheter. Poor drainage may result from 
kinking of the tip within the bladder or 
obstruction by clots or pieces of tissue. If 
the tip of the catheter has slipped under 
the trigone, drainage will be impaired. I 
have never encountered difficulty in rein- 
serting another catheter when the Coude 
type is used. A large bore, preferably No. 
22 F or 24 F, is preferable. If any doubt 
exists as to the proper functioning of the 
catheter, one should never delay changing 
it so that proper drainage is established. 

8. Urosepsis: Postoperative infection 
of the urinary tract following retropubic 
prostatectomy occurs infrequently. A low 
grade fever, up to 101 F., may be present 
postoperatively, but the patient does not 
appear toxic and the temperature usually 
returns to normal within a few days. I 
routinely administer gantrisin during the 
preoperative and postoperative period. 
This drug has the advantage of being well 
tolerated, with few side effects on patients 
in the older age groups, and has a broad 
spectrum of effectiveness against organ- 
isms of the urinary tract. The clinical pic- 
ture of acute ascending pyelonephritis, 
with recurrent chills and a high spiking 
fever, is rarely seen in the immediate post- 
operative period. 

An acute febrile episode may occur after 
removal of the urethral catheter on the 
sixth or seventh day. The patient is void- 
ing satisfactorily, and there is no residual 
urine. Within twenty-four hours after 
removal of the catheter the patient has a 
severe shaking chill with a high spiking 
fever. The cause of this complication is 
probably ascending pyelonephritis due to 
contraction of the bladder during micturi- 
tion, with reflux up the ureter. It may 
also be due to absorption in the prostatic 
bed, with transient bacteremia. The ure- 


| 
; 
We 


VOL. XXIII, NO. 2 


thral catheter should be immediately rein- 
serted and left indwelling for several days. 
The absence of residual urine should not 
deter one from reinserting the catheter, 
since the primary purpose is to maintain 
continuous decompression of the bladder. 
The temperature will then return to nor- 
mal levels within twenty-four to forty- 
eight hours, without any recurrence of 
this septic picture. 

4. Wound Infection: For many years 
operative procedures in the space of Ret- 
zius were considered hazardous because of 
the danger of infection. With the advent 
of antibiotics, however, wound infection 
has not been a serious problem in retro- 
pubic prostatectomy. The importance of 
adequate drainage of the space of Retzius 
should be emphasized. A large Penrose 
drain should always be placed down to the 
prostatic capsule at the conclusion of the 
operation. This drain should not be re- 
moved before the sixth or seventh post- 
operative day, so that a sinus tract is 
formed to allow for the escape of any se- 
rum or pus. I have had 2 patients in my 
early cases of retropubic prostatectomy in 
whom an abscess formed in the space of 
Retzius. In each instance the Penrose 
drain had been removed on the third day 
and the wound had stopped draining on 
the fourth day. After the patients had 
gone home, fever and suprapubic pain 
developed, subsiding only when the ab- 
scess ruptured spontaneously through the 
wound, with evacuation of a large volume 
of pus. 

Some degree of fat necrosis and infec- 
tion is present in every patient who has 
undergone retropubic prostatectomy. 
Drainage of seropurulent material from 
the wound persists for three or four weeks 
in all instances. This is not accompanied 
by any generalized reaction and merely 
requires a daily change of a small gauze 
dressing. Abscess formation occurs only 
with insufficient drainage of the space of 
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Retzius, which prevents the formation of 
a sinus tract. 
5. Suprapubic Urinary Fistula: If the 


_urethral catheter is not removed before 


the sixth or seventh day a suprapubic uri- 
nary fistula may occur, though rarely. 
Proper closure of the capsular incision is 
also an important factor in preventing this 
complication. A slight leakage of urine 
may be present in the occasional case, but 
this will usually subside within a few days. 
Should profuse urinary leakage occur, a 
urethral catheter should be reinserted for 
several days to allow the fistula to close. 
I have not encountered any persistent 
suprapubic urinary fistulas in any of my 
cases. 

6. Osteitis Pubis: One of the principal 
criticisms of retropubic prostatectomy has 
been the allegedly high incidence of ostei- 
tis pubis. Some urologists were so dis- 
couraged by the frequency of this compli- 
cation in their early cases that they soon 
abandoned the operation completely. My 
initial efforts were similarly disturbing, 
but with improvements in surgical technic 
and since discontinuing the use of deep 
retractors this complication occurs infre- 
quently. My experience has paralleled 
that of many other urologists who report 
a relatively small incidence of osteitis in 
their more recent cases. Actually, in the 
past few years I have had as large a per- 
centage of cases of osteitis pubis after 
suprapubic prostatectomy as after retro- 
pubic prostatectomy. 

This is not to be construed as an at- 
tempt to minimize the serious nature of 
this complication. The patient with ostei- 
tis pubis suffers a painful disability for 
several months, which is only partially re- 
lieved by known therapeutic methods. Un- 
til the exact mechanism of the pathogene- 
sis is learned, further efforts to eliminate 
this condition have but slight chance of 
success. In my opinion, however, the many 
advantages of the retropubic approach 
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more than compensate for the very occa- 
sional occurrence of osteitis pubis. 

7. Stricture: The incidence of urethral 
stricture after retropubic prostatectomy 
is rare, even with the use of a No. 24 re- 
tention catheter for six or seven days 
after the operation. I have seen occasional 
strictures at the urethral meatus, but 
these are not troublesome and respond 
well to a few periodic dilations. Postop- 
erative contractures of the bladder neck 
have been reported, and some have been 
severe enough to require subsequent 
transurethral resection. This complication 
should not occur if an adequate wedge is 
excised from the floor of the bladder neck 
after enucleation of the prostate. I have 
been impressed with the frequent obser- 
vation of a very narrow and contracted 
bladder neck associated with benign pros- 
tatic hypertrophy. The contracture is usu- 
ally due to thickened and fibrous capsular 
tissue, which is present on the urethral 
side of the floor of the bladder neck; this 
is demonstrated by inserting the index 
finger into the bladder neck after enucle- 
ating the prostate and feeling a dense band 
of tissue on the floor causing an actual 
obstruction. The obstructing fibrous tis- 
sue should be resected, with a curved scis- 
sors, subtrigonally up to the seminal ves- 
iscles, in order to relieve the obstruction 
completely. Unless this part of the opera- 
tion is properly performed, some degree 
of obstruction of the bladder neck may 
persist after the prostatectomy. I have 
had 1 patient with this complication who 
has a chronic retention of 6 to 8 ounces 
of urine and will require a transurethral 
resection of the bladder neck. 


Another occasional cause of obstruction 
of the bladder neck associated with benign 
prostatic hypertrophy is hypertrophy of 
the interureteric ridge. For many years 
Dr. H. C. Rolnick has emphasized the im- 
portance of cutting a wedge from the 
interureteric ridge while performing a 
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transurethral prostatic resection. This is 
equally important if a hypertrophied ridge 
is observed during retropubic prostatec- 
tomy. The ureteral orifices are easily vis- 
ualized, and a wide wedge should be ex- 
cised from the ridge between the orifices. 

8. Incontinence: I have had an occa- 
sional patient with postoperative inconti- 
nence of urine. In each instance the in- 
continence was only partial and usually 
associated with stress or ambulation. In 
every patient complete control was estab- 
lished within a few months, after a course 
of periodic urethral dilations. I am con- 
vinced that any urinary incontinence fol- 
lowing retropubic prostatectomy is pri- 
marily due to trauma to the external 
urethral sphincter, inflicted while enucle- 
ating the lateral lobes at their apices. 
Gentle handling of tissues is essential in 
all surgical procedures, and any rough 
manipulation in the region of the sphinc- 
ter is likely to cause some damage to this 
structure. If enucleation of the gland is 
performed carefully, without undue haste 
or trauma, incontinence should rarely 
occur. 

The postoperative use of a large bag 
catheter, with the bag distended with a 
large volume of water, within the pros- 
tatic bed may also be a factor in produc- 
ing incontinence. The distended bag may 
be close enough to the urethral sphincter 
to cause excessive pressure and stretching 
of the sphincter muscles. The resultant 
weakness and atony of the sphincter are 
sufficient to account for partial inconti- 
nence that requires several months to be- 
come corrected. 


SUMMARY 


1. Clinical experiences with retropubic 
prostatectomy based upon a large series 
of cases justifies the general conclusion 
that this is a sound surgical procedure for 
enucleation of the benign hypertrophied 
prostate. 
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2. The basic advantage of this opera- 
tion over the other approaches to the pros- 
tate is the improved exposure of the 
operative field, which permits a more 
thorough removal of all obstructive tissue 
and improved hemostasis under direct 
vision. 

38. Postoperative complications, al- 
though less frequent, have not been com- 
pletely eliminated and will require further 
experience and study on the part of urolo- 
gists if the postoperative results are to be 
improved. 


ZUSAM MENFASSUNG 


1. Die auf einer grossen Reihe von 
Faellen basierten klinischen Erfahrungen 
mit der retropubischen Resektion der Pro- 
stata rechtfertigen die allgemeine Ueber- 
zeugung, dass dieses Verfahren eine ver- 
nuenftige Methode zur Enukleierung der 
gutartigen hypertrophischen Prostata dar- 
stellt. 

2. Der grundlegende Vorzug dieser Op- 
eration gegenueber anderen Zugangs- 
wegen zur Prostata liegt in der besseren 
Freilegung des Operationsfeldes, wodurch 
sich eine sorgmaeltigere Entfernung aller 
verlagernden Gewebsteile und eine bes- 
sere Blutstillung unter Leitung des Auges 
ausfuehren lassen. 

8. Postoperative Komplikationen sind 
zwar in ihrer Haeufigkeit herabgesetzt 
worden, haben sich aber nicht ganz ver- 
meiden lassen; zur Verbesserung der post- 
operativen Ergebnisse sind weitere Er- 
fahrungen und Untersuchungen seitens 
der Urologen erforderlich, 


RESUME 


1. Les expériences cliniques de prosta- 
tectomie rétropubienne basées sur un im- 
portante série de cas justifient la conclu- 
sion générale que cette méthode est ex- 
cellente pour l’ablation de l’hypertrophie 
prostatique bénigne. 
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2. Le principal avantage de la méthode, 
comparée aux autres voies d’approche de 
la prostate, est qu’elle donne une meilleure 
exposition du champ opératoire, ce qui 
permet une ablation plus compléte, et une 
hémostase sous controle visuel direct. 

3. Les complications post-opératoires, 
bien que moins fréquentes, n’ont pas été 
complétement éliminées et demanderont 
encore des études et des expériences ap- 
profondies de la part des urologues afin 
d’améiorer les résultats post-opératoires. 


RESUMEN 


1. Las experiencias clinicas con prosta- 
tectomias retroptibica basadas en una 
serie grande de casos justifica la conclu- 
sién general de que es un procedimiento 
quirirgico célebre para la enucleaci6n 
postatica benigna. 

2. La ventaja basica de esta operacién 
sobre otras esla buena exposicién del 
campo operatorio, que permite una extir- 
pacion amplia de todo el tejido obstructivo 
y mejora la hemostasis bajo visién di- 
recta. 

3. Aun cuando menos frecuentes no se 
han eliminado completamente las compli- 
caciones postoperatorias. que requieren 
experiencias y estudios posteriores de los 
urélogos si son de mejorarse, los resulta- 
dos postoperatorios. 


RIASSUNTO 


1. La prostatectomia retropubica é un 
metodo assai valido per la cura degli ade- 
nomi prostatici. Questa convinzione é ba- 
sata su una vasta esperienza personale. 

2. I principali vantaggi di questo inter- 
vento sono rappresentati dalla miglior es- 
posizione del campo operatorio, che con- 
sente una put accurata asportazione del 
tessuto tumorale e una perfetta emostasi. 

3. Le complicanze post-operatorie sono 
diminuite di frequenza, ma non abolite, 
cosicché ci si deve attendere ulteriori 
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miglioramenti dalla futura esperienza e 
da nuovi studi. 


SUMARIO 


1. A experiéncia clinica com a prosta- 
tectomia retroptbica, baseada num gran- 
de numero de casos, justifica a conclusao 
geral de que se trata de processo cirtirgico 
definido para a enucleacéo da prostata 
hipertrofiada benigna. 

2. A vantagem basica desta operacao 
sobre as outras vias de acesso 4 prostata 
é a melhor exposicéo do campo operatorio, 
que permite maior extirpacéo de todo o 
tecido obstrutivo e melhor hemostasia, sob 
visao direta. 

3. As complicagées pés-operatérias, em- 


observation, not overturning it. 
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The true spirit of conversation consists in building on another man’s 


Never hold anyone by the button, or the hand, in order to be heard out; 
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bora menos freqiientes, nao foram com- 
pletamente eliminadas e requerem ainda 
uma maior experiéncia e estudo por parte 
dos urologistas para que se obtenha mel- 
hores resultados pés-operatorios. 
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for if people are unwilling to hear you, you had better hold your tongue 


than them. 


earn their livings. 


Monkeys very sensibly refrain from speech, lest they should be set to 


Quotation is a as thing, there is a community of thought in it. 


War talk by men who have been in a war is always interesting; whereas 


—Chester field 
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—Johnson 


moon talk by a poet who has not been in the moon is likely to be dull. 


—Mark Twain 
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Infrapubic Prostatectomy 


J. SYDNEY RITTER, M.D., F.A.CS. 
NEW YORK CITY, NEW YORK 


HE 1954 Congress, with its emphasis 
the prostate gland, brings to 

mind the early days of the specialty, 
when meetings were devoted to discussion 
of the comparative values of the trans- 
vesical versus the perineal approach in 
removal of the prostate gland. These were 
serious encounters, creating many bitter 
though respectful lifelong enemies, each 
contending that all prostates were amen- 
able to his technic. In fact, neither side 
would even condescend to attempt the 
other’s approach. Today, fortunately, sur- 
geons are being trained in the many tech- 
nics now available and attempt to select 
the procedure best suited to the patient, 
rather than make the patient fit the pro- 
cedure. 

The primary concern nowadays is the 
morbidity following prostatectomy. After 
more than thirty years’ practice of urology 
and after performing or observing several 
thousand prostatic operations of various 
types, I am still of the opinion I have often 
expressed, namely, that one-stage prosta- 
tectomy in a patient who has had acute 
retention of urine or a large amount of 
residual urine over a protracted period is 
contraindicated. Such a patient should be 
subjected to a two-stage operation. Many 
surgeons will cite cases and state that 
they “got away with a one-stage proce- 
dure.” Why gamble, when the mortality 
rate for the one-stage procedure is more 
than double that of operation in two stages 
on patients of this type? 


With the reintroduction, during the late 
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twenties, of a much improved encoure- 
thral surgical technic by Dr. Joseph Fran- 
cis McCarthy, a third route for removal 
of the obstructing prostate gland took 
hold. Dr, McCarthy’s enthusiastic presen- 
tation, filled with admonition as to the 
limited use and the danger of his technic 
when employed by those who had not been 
trained in instrumental urologic proce- 
dures, was frequently disregarded. This 
resulted in such papers as Alcock’s “Mor- 
tality Report” and Lewis’ “Endoscopic 
Resection Without Moonlight and Roses.” 
These gentlemen would have enjoyed the 
moonlight and roses had they heeded 
McCarthy’s warnings. 

Surgeons must make progress. Many 
refuse to accept things as they are, and 
so Millin presented the retropubic ap- 
proach to the prostate gland. His approach 
disregards all the earlier concepts by go- 
ing through the venous plexus feared by 
most surgeons. Many favorable and un- 
favorable results have been reported. Mil- 
lin’s technic is here to stay, though I per- 
sonally do not employ it, because of some 
poor results I have observed. Some mem- 
bers of the staff, however, are staunch 
supporters of the Millin method. 

Recently, Ortego of Ecuador presented 
the ischiorectal approach to the prostate 
and has shown a beautiful motion picture 
of his technic. Elmer Belt’s perineal ap- 
proach is well established as being highly 
efficient. I employ his technic for perineal 
approach when indicated. 

With this brief sketch of the past and 
future of prostatic surgery, one arrives at 
the infrapubic approach. 


The infrapubic route to the prostate is 
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not new. After my presentation in 1951, 
Uhle of Philadelphia, in a personal con- 
versation and independent of my publica- 
tion, had reported on the treatment of 
carcinoma of the urethra by the infrapubic 
route. 


Fig. 2.—Levator muscles separated; Ritter re- 
tractor in place. 


Fig. 1—Left, incision over descending ramus of pubic bone. Right, attachment of triangular liga- 
ment to pubic bone exposed. 
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In 1908, Wilm described a method by 
which he went through the triangular lig- 
ament. Posner in 1912 and Russk in 1919 
also described approaches through the tri- 
angular ligament. These differ from the 
approach to be described in that the struc- 
tures of the perineum are not disturbed 
by the maneuvers here described. 

In 1946 a patient was admitted to my 
service who had undergone an abdomino- 
perineal resection for carcinoma of the 
rectum. After this operation abdominal 
dehiscence occurred, with postoperative 
hernia. This was repaired with tantalium 
mesh. 

The patient was then troubled with re- 
tention of urine. A large benign prostate 
was present. The carcinoma had recurred 
locally, however, filling a good deal of the 
pelvis. Endoscopic resection had been at- 
tempted with poor results; therefore, the 
anterior triangle of the perineum, through 
which the prostate could be reached, was 
the only route left open. 

On the basis of the anatomic knowledge 
and to avoid injury to the nerve and blood 
vessels, this patient was operated on by 
the infrapubic approach. Less reaction 
followed than the patient had had after 
the endoscopic procedure. 

Because of the many methods already 
at hand and more coming into view, I with- 
held this presentation pending further 
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experience. Now, having performed this 
operation more than fifty times and hav- 
ing had good results in these selected 
cases, it is timely, in my opinion, to de- 
scribe the infrapubic route as an addition 
to the urologists’ armamentarium. 


Surgical Technic.—The patient is placed 
in a slightly exaggerated lithotomy posi- 
tion. A hollow metal tube through which 
a catheter can be passed, as suggested by 
McCarthy, is introduced per urethram for 
traction on the prostate. With this intra- 
urethral prostatic retractor the prostate 
can be drawn down to the perineum. The 
scrotum and penis are drawn to the right 
and an incision 2.5 to 3 cm. is made paral- 
lel to and over the descending ramus of 
the left pubic bone (Fig. 1, left). 

This incision is carried down through 
the skin and fascia to the attachment of 
the triangular ligament to the pubic bone. 

The periosteum is incised and raised 
with the attachments of the structures 
forming the penis, together with the un- 
disturbed perineal muscles, vessels and 
nerves (Fig. 1, right). 

The levator ani muscles are exposed, 
and by blunt dissection the fibers are sep- 
arated. This exposes the periprostatic fas- 
cia and the neurovascular bundle (Fig. 2). 

The prostatic capsule may be incised 
under direct vision so as to avoid any of 


Fig. 3.—Bag catheter introduced per urethram; 
Solusponge cone adjusted. 
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the periprostatic vessels or nerves. An 
intraurethral enucleation is now per- 
formed. 

The prostate having been removed, the 
edges of the internal sphincter can be 
drawn into the wound with long-handled 
Allis clamps, and active bleeders may be 
visualized, clamped and ligated. At this 
time the bladder cavity may be inspected. 

A No. 24 Foley 3 cc. bag is introduced 
per urethram and into the perineal wound. 
The right side of the vesical wound may 
be approximated to the adjacent urethra 
if necessary. 

A Solusponge cone is now adjusted to 
the catheter and introduced into the blad- 
der with the Foley catheter (Fig. 3). The 
left side of the bladder and urethra are 
approximated and the prostatic capsule 
sutured (Fig. 4, left). 

Should there be any excess bleeding, 
strips of Solusponge may be packed about 
the prostate (Fig. 4, right). 

The edges of the periosteum are resu- 
tured to the pubic bone so as to replace 
all of the perineal structures. The subcu- 
taneous tissues and skin are approximated. 
The wound heals readily (Fig. 5). 

There has been much discussion of the 
causes of osteitis pubis. This complication 
was so frequently reported as following 
retropubic operations as to cause many 
surgeons to be reluctant in its employ- 
ment. Beneventi, in an attempt to pro- 
duce osteitis pubis in animals, trauma- 
tized the pubic bone and symphysis but 
was unable to reproduce the lesion. 

I have observed osteitis pubis as a com- 
plication following all types of prostatic 
surgical procedures. It is probably due in 
fact to a vascular disturbance or to infec- 
tion entering through the lymphatics or 
blood stream. Though the periosteum is 
raised from the descending ramus of the 
pubis, only 1 case of osteitis was noted in 
my series of cases, 
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Fig. 4.—Left, prostatic capsule sutured. Right, Solusponge strips packed into periprostatic space 
for hemostasis. 


SUMMARY 


Infrahepatic prostatectomy offers the 
most direct route to the prostate gland. 

The perineum, being diamond-shaped, 
is composed of two triangles; the posterior 


Fig. 5.—Appearance of incision two weeks after 
the operation. 


triangle is that in which the rectum is sit- 
uated. The anterior triangle is really the 
urogenital triangle and is supported by the 
triangular ligament. Upon this structure 
the prostate rests. For unexplained rea- 
sons, urologists have avoided this area. 

There is no need of muscular, vascular 
or neural injury when the incision de- 
scribed is employed. 


CONCLUSION 


Advantages of the infrapubic approach 
to the prostate gland, in addition to the 
fact that it is the most direct route, are 
as follows: 1. Hemostasis is readily ob- 
tained, especially with the use of Solu- 
sponge. 2. Dependent drainage, when nec- 
essary, can be relied upon. 3. After re- 
moval of the prostate gland, the bladder 
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may be thoroughly inspected. (Osteitis 
pubis occurred in 1 case, and 1 patient was 
temporarily incontinent.) 4. Since the 
nerve and vascular supply in this area is 
not disturbed, potency is not a factor. 

This procedure is presented not to re- 
place other methods of approach to the 
prostate gland but as a contribution to 
urologic surgery. At present there re- 
mains much to be desired in the effective 
practice of prostatic surgery. 


RESUME 


La prostatectomie “infrahepatique” of- 
fre la meilleure voie d’accés a la prostate. 
L’auteur décrit la région dans laquelle il 
opére, et ne comprend pas que les uro- 
logistes aient jusqu’A maintenant évité 
cette région. Avec sa technique il ne pro- 
voque pas de lésion vasculaire, musculaire 


ou nerveuse. 
La technique présente entre autres les 


avantages suivants: 1. L’hémostase est 
facile, surtout avec le Solusponge. 2. Le 
drainage dépendant est bon (quand il est 
nécessaire). 3. Aprés extirpation de la 
prostate la vessie peut étre examinée a4 
fond (il y a eu un cas d’ostéite du pubis, 
et un cas d’incontinence passagére). 4. La 
conductibilité vasculaire n’est pas troublée 
a ce niveau. 

Cette technique n’est pas présentée com- 
me devant remplacer les autres voies d’ap- 
proche de la prostate, mais comme devant 
étre ajoutée aux méthodes opératoires uro- 
logiques. 


RIASSUNTO 


La via sottopubica é quella pit diretta 
per raggiungere la prostata ed eseguire la 
prostatectomia. I] perineo, di forma lo- 
sangica, é composto di due triangoli: il 
posteriore é quello che ospita il retto, 
quello anteriore é il vero triangolo uro- 
genitale ed é sostenuto dal legamento tri- 


angolare. La prostata giace su questa 


RITTER: INFRAPUBIC PROSTATECTOMY 


struttura. Gli urologi hanno sempre evita- 
to questa regione per motivi non compren- 
sibili. Quando si esegua I’incisine descritta 
non vi é possibilita di produrre lesioni 
muscolari, vascolari 0 venose. I vantaggi 
della via sottopubica oltre al pit diretto 
accesso, sono i seguenti: emostasi facile, 
specie con l’impiego di spugne alla fibri- 
na; drenaggio declive, quando necessario; 
facile esplorazione della vescica dopo 
la prostatectomia. Si ebbe un solo caso 
di osteite del pube e un solo caso di incon- 
tinenza transitoria. Nessuna questione 
nella potentia, dacché non si producono 
lesioni nervose né vascolari. Questo meto- 
do non intende sostituirsi agli altri metodi 
in uso, ma viene descritto perché gli uro- 
logi lo tengano presente. 


RESUMEN 


La prostatectomia infraptbica ofrece la 
ruta mas directa hacia la préstata. 

Siendo romboideo el periné, se encuentra 
compuesto de dos triangulos, el posterior 
en el cual se encuentra el recto y el an- 
terior urogenital que se encuentra sosteni- 
do por el ligamento triangular, sobre el 
cual descansa la préstata. Por razones in- 
explicables los urdélogos han evitado esta 
Area. No existe necesidad de lesi6n muscu- 
lar, vascular 6 nervioso, cuando se usa 
la incisi6n descrita. 

La via infraptibica, ademas de ser la 
mas directa, tiene las siguientes ventajas: 
1. La hemostasis se realiza facilmente, 
especialmente con el uso de “solusponge.” 
2. Puede establecerse un drenaje de de- 
clive cuando se necesite. 3. Después de 
la extirpacién prostatica, puede inspeccio- 
narse ampliamente la vejiga (en un caso 
ocurri6é osteitis del pubis y en otro incon- 
tinencia temporal). 4. Ya que no se per- 
turba la inervacién y vascularizacién en 
esta drea, la potencia no es un factor ‘a 
considerar. 

Este procedimiento se presenta, no para 
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reemplazar otras vias a la glandula pros- 
tatica, sino para agregarlo a la cirugia 
urologica. 


SUMARIO 


A prostatectomia oferece a via mais 
direta para postata. 

O perineo, em forma de losangulo, é 
formado por dois triangulos; o triangulo 
posterior é aquele em que se encontra 
situado o reto. O triangulo anterior é real- 
mente o triangulo urogenital, sendo manti- 
do pelo ligamento triangular; a postata 
repousa sobre esta estrutura. Por razées 
ignoradas, os urologista tém evitado esta 
area. 

Quando é empregada a incisao descrita, 
nao ha necessidade de lesdes musculares, 
vasculares ou neurais. 

A via de acesso infrapubica a prostata, 
além de ser a via mais direta, apresenta 
as seguintes vantagens: 1) A hemostasia 
é obtida prontamente, especialmente com 
o uso de “solusponge.” 2) A drenagem de 
postura é plenamente satisfatéria quando 
necessaria. 3) Apos a retirada da prés- 
tata, a bexiga pode ser inteiramente in- 
speccionada. (Em um caso ocorreu osteite 
do pubis e um paciente apresentou incon- 
tinencia temporaria). 4) Visto nao haver 
perturbacao do contingente nervoso e vas- 
cular nesta area, o problema da poténcia 
nao entra em jogo. 

Este método é apresentado n&o para 
substituir outros acessos a préstata, mas 
sim como uma contribuigéo a cirurgia 
unolégica. Atualmente ainda ha muito a 
ser feito antes que se atinja a utopia em 
cirurgia urolégica. 


FEBRUARY, 1955 
ZUSAM MENFASSUNG 


Die infrapubische Resektion der Prosta- 
ta bietet den direktesten Zugangsweg zur 
Driise. 

Der rhombenférmige Damm besteht aus 
zwei Dreiecken, wovon das hintere den 
Mastdarm beherbergt. Das vordere ist das 
eigentliche urogenitale Dreieck und wird 
vom Lig. triangulare gestiitzt. Auf ihm 
ruht die Prostata. Aus unerklarten Griin- 
den vermeiden die Urologen dieses Gebiet. 

Bei Anwendung des hier beschriebenen 
Einschnitts liegt kein Anlass zur Verletz- 
ung von Muskeln, Gefassen oder Nerven 
vor. 

Abgesehen vom direktesten Zugangsweg 
bietet die infrapubische Methode der Pros- 
tataresektion noch folgende Vorteile: (1) 
Blutstillung, besonders unter Verwendung 
himostatischer Schwamm - Materialien, 
lisst sich leicht durchfiihren. (2) Eine 
etwa erforderliche Dranierung ist zuver- 
lassig. (3) Die Harnblase kann nach Ent- 
fernung der Prostata sorgfaltig inspiziert 
werden. (Ostitis pubis trat in einem Falle 
auf, und ein Kranker hatte eine voriiber- 
gehende Inkontinenz). (4) Da in dieser 
Gegend Nerven und Gefasse nicht ge- 
schadigt werden, spielen Potenzschiden 
keine Rolle. 

Die Darstellung dieser Methode erfolgt 
nicht, um andere Zugangswege zur Pros- 
tata zu verdrangen, sondern um ein zu- 
sitzliches urologisches Operationsverfahr- 
en zur Verfiigung zu stellen. Wir sind 
heute vom Ziel einer idealen Methode der 
Prostataresektion noch weit entfernt. 


He who has suffer’d you to impose on him, knows you. 
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Total Management of the Patient with 


Cancer of the Colon and Rectum 


LYNN A. FERGUSON, M.D., F.I.C.S. 
GRAND RAPIDS, MICHIGAN 


review and evaluate one’s own effort 
in the field of colonic cancer. 

Many excellent statistical papers deal- 
ing with diagnostic problems and the 
specific methods of their solution are 
available. This paper will deal with the 
problem as a whole, citing certain facts 
and procedures that have been helpful 
over a considerable period of years. It has 
always been my policy to remain flexible 
and to develop, discard, modify or adopt 
certain ways and means that have seemed 
best in my hands and in my community. 


Approach.—When the patient is first 
seen it is well to know what the referring 
physician thinks and how much he has 
told the patient. As is well known, each 
patient presents a specific mental and 
medical entity peculiar to himself. This 
must be met and dealt with. It must be 
evaluated and calculated on the basis of 
the severity of the disease and what can 
be expected. When this has been done, it 
should be boldly but tactfully and honestly 
approached. Since the patient consults 
the doctor primarily to find out what is 
. the matter with him, he is the one most 
concerned and should be given a statement 
of the facts commensurate with his under- 
standing and his ability to manage the in- 
formation. 

I attempt at the same time to avoid 
producing mental states based on fear and 


F ROM time to time it is of interest to 
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Submitted for publication Sept. 24, 1954, 


uncertainty. Medicine and surgery have 
now arrived at a point where such a 
course may be pursued with some degree 
of accuracy. Many good papers have been 
written of late on iatrogenesic disturb- 
ances. Perhaps no other patient is more 
vulnerable to misstatement and half truths 
than is the patient with cancer. He and 
his family are the natural victims of the 
cancer charlatan, the pseudoscientist and 
the religious fanatic. Newspaper and 
magazine publicity can be both informa- 
tive and a distinct menace. Many curious 
and susceptible minds seek out the warn- 
ing signs and symptoms of cancer, and 
many fine lives are saved. The overall pic- 
ture, however, makes a profound impres- 
sion on certain persons, sometimes to the 
point of cancerophobia. These are the 
ones who behave best when given the 
facts. The educational program must be 
extended to include the worried husband 
or wife, family and occasionally friends. 
There are many diseases worse than can- 
cer, and many of them are not nearly so 
vulnerable to attack. 

The public must realize that cancer of 
the colon or rectum is a curable disease if 
diagnosed early, and that the incurable 
cancer patient does have a chance and can 
be satisfactorily managed. 

On admission to the hospital the patient 
is put through an evaluation and indoctri- 
nation period of four or five or more days 
prior to operation. Thorough studies are 
made including anammestic, physical and 
regional examinations, with endoscopic 
study and biopsy if the lesion is accessible, 
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Roentgenograms of the colon and chest 
and the necessary blood chemical tests are 
all informative. Special studies are made 
by the urologist, the gynecologist, the car- 
diologist or any other specialist indicated. 
The patient is then evaluated as a whole 
and reassured with the knowledge that 
everything is being done to help him. 

A treatment program is started as soon 
as it is determined whether partial or to- 
tal obstruction is present. If there is total 
or intermittent obstruction, decompres- 
sion, with long or short tubes, and suction 
are instituted, and strict attention is fo- 
cused on replacement of electrolytes. Spe- 
cific measures are taken against inflam- 
mation in accessible lesions, in order to 
reduce obstruction and increase operabil- 
ity. The principle of osmosis is used in 
the form of hypertonic solutions applied 
with a return irrigator twice or more 
daily. Many so-called inoperable lesions 
can be made operable by this procedure. 

If definite obstruction is not present, 
the patients with colonic cancer are given 
a teaspoonful each of castor oil and min- 
eral oil to insure removal of the barium 
and to provoke a daily bowel movement 
without sufficient catharsis to amount to 
nutritional loss. Generous quantities of 
food high in protein and caloric value are 
given. Milk is not generally used, because 
it is a very bulky food and does not behave 
well in the adult bowel. Sugars are stored 
by means of a generous intake of corn 
syrup. Preoperative antibiotics are op- 
tional, but are advisable if segmental re- 
section and anastomosis are contemplated. 
The clotting time of the blood is brought 
well within normal limits, and any patient 
with a protein lag, or any patient whose 
blood picture warrants it, is given whole 
blood on the day before the operation. 

The Nurse Specialist—Where a num- 
ber of patients with colonic cancer are 
grouped, the nursing problem becomes 
less complex and the work of the nurse 
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specialist becomes evident. These women 
become very proficient in the manipula- 
tion of tubes, the irrigation of colons and 
pelvises and the performance of the many 
small services necessary to the patients. 
They also explain the benefits of oxygen 
therapy and early ambulation and the ill 
effects of belching and air swallowing. All 
these points and many others serve to re- 
assure the patient and prepare him with 
confidence for what is to follow. The sur- 
geon makes an effort to visit the patient 
before the operation and briefly informs 
him of the many safeguards thrown about 
him. The patient is also acquainted with 
the idea that some responsibility rests on 
him, and that he is expected to abide by 
the rules as they are laid down during his 
recovery and rehabilitation. A barbiturate 
is administered early in the evening be- 
fore the operation and early in the morn- 
ing on the day operation is performed. 


The Day of Operation—aA rested sur- 
geon, confident that his patient has been 
properly prepared by an efficient team, 
approaches his task with far greater as- 
surance than one who does not have these 
advantages and must depend upon his 
wits at the crucial moment. Likewise, the 
anesthetist, having reviewed the record 
and discussed the type of anesthetic with 
the patient the day before, approaches his 
responsibility with a certainty that makes 
for success. 

It has been my practice since the early 
years of my experience to employ the 
urologist for all low-lying lesions of the 
colon and rectum, and in any situation in 
which a formidable pelvic tumor is con- 
cerned. As soon as the patient has been 
anesthesized the urologist looks into the 
bladder and inserts catheters into the ure- 
ters. This procedure has paid dividends 
on so many occasions that I am reluctant 
to discard it. It takes five or ten minutes 
of the anesthesia time at most, and it may 
save a half hour of operating time later. 
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The interior of the bladder has also been 
explored, and the surgeon is aware of the 
presence of complicating diverticula, ex- 
tension of the tumor or new primary 
growths. I have encountered unsuspected 
bladder tumors in 2 per cent of my cancer 
patients, growing silently and unan- 
nounced. Such lesions, if unrecognized, 
may nullify the results of any well di- 
rected eliminative operation. 


The Abdomen.—Exploration of the ab- 
domen is carried out in a systematic man- 
ner. Most surgeons acquire a routine pro- 
cedure for thorough coverage of this area. 
It usually consists of starting with the 
upper part of the abdomen and noting 
both lobes of the liver, the gallbladder, the 
spleen and the kidneys. Epicolic, para- 
colic and aortic nodes are examined, and 
finally the pelvis, the uterus and its ad- 
nexae or the prostate, which may be bulg- 
ing into the cul de sac. The tumor proper 
is investigated in relation to the surround- 
ing anatomic structures; adherent loops 
of bowel and spread of the tumor to deep 
lymphatics are observed. On the basis of 
this study the resectability of the tumor 
is considered, since no patient can survive 
unless the cancer is removed. It is the 
surgeon’s responsibility to keep his patient 
alive as long and as comfortably as pos- 
sible. 

Almost all tumors are resectable, as has 
been demonstrated frequently, by modern 
methods—extension of the dissection and 
management of important physiologic 
processes. Massive involvement of the 
mesentery is likely to lower the surgeon’s 
zeal, but spread to adjacent organs is no 
longer the problem it once was. Pelvic 


evisceration has doubtless come to stay. 
The patient with cancer extending to ad- 
jacent organs and without remote metas- 
tasis to the liver or lungs is given consider- 
ation. With the development of satisfac- 
tory urinary controls, these radical 
procedures will be used more often. The 
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balance of opinion seems to be in favor of 
transplanting the ureters into a urinary 
pouch constructed from a segment of il- 
eum. The surgeon must see a better than 
average chance of winning before subject- 
ing his patient to this formidable proce- 
dure. With these facts well in mind, one 
is forced to reflect and ask oneself, “What 
is best for the patient?” When simple tu- 
mors are encountered and a cure is well 
within reach, wide and adequate removal 
is in order. For many years I have used 
the proctosigmoidoscope while the bowel 
is open, inspecting both proximal and dis- 
tal segments to be sure I have included 
enough and to avoid leaving a lingering 
polyp that might otherwise defeat a good 
and adequate operation. The electric snare 
is always at hand as a part of my surgical 
armamentarium. The abdomen is closed 
after the definitive operation has been ac- 
complished, and the patient is corrected 
physiologically. 

Operative Notes.—Operative notes must 
include an opinion on the prognosis, on 
the site where one might expect the major 
spread and on those which are least likely 
to give trouble should a future colostomy 
or ileostomy become necessary. Many 
surgeons forget that some type of diver- 
sion procedure can often be done. Enter- 
oenterostomy or enterocolostomy enables 
one to avoid the unpleasant and debilitat- 
ing effects of intestinal stomas opening on 
the abdomen. No patient likes to lose the 
controlling effect of the sphincter without 
a very good reason. Massive resections 
leading to distressing diarrhea can be con- 
trolled very well, and the patient’s morale 
is always best if the sphincters are intact. 
This consideration, however, must never 
cause the surgeon to sacrifice any of the 
elements of cure. 

The final discussion as to the degree of 
success or failure is carried on with the 
family and eventually with the patient. 
He will often ask questions as soon as he 
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has reacted. If the news is good I tell him, 
and the response is usually reflected in an 
excellent convalescence. If it is bad I sug- 
gest that he wait until he is a little strong- 
er and is enjoying his food. The day 
always presents itself, however, and a 
good sound discussion of his present state 
and his outlook must take place. The pa- 
tient’s response is improved when he is 
given hope and reassurance that the sur- 
geon has a few tricks left, even for the 
incurable. He must realize that he has had 
the best in surgical care and that reliance 
will now have to be placed on the produc- 
tions of those unsung heroes, the master 
minds who work in research laboratories. 


The patient treated by a combined re- 
section of the Miles type is given special 
treatment. At the end of the second stage 
the pelvic cavity is washed, dried and 
sprayed with topical thrombin. A square 
of oiled nylon and 10 yards of vaginal 
gauze are left in the pelvic cavity as a 
pack. This is removed eighteen to twenty- 
four hours later, and the cavity is again 
washed and left open, without a drain. 
The wound is now clean and ready to heal. 
Most such wounds are entirely filled in 
and healed in four to six weeks. 


A special portable suction arrangement 
with an irrigating mast and a rheostat for 
a portable light is used in postoperative 
care of the pelvic cavity. I am reluctant 
to give up this procedure in favor of clos- 
ing the pelvis. I consider the end result 
decidedly more favorable when it is used. 


Early ambulation is carried out vigor- 
ously. In this connection, the overdoses 
and unnecessary use of narcotics is dis- 
couraged. The readjustment of a dressing, 
changing of the patient’s position, or ar- 
ranging for more satisfactory mobility of 
the arm during administration of intrave- 
nous fluids may be the answer. 


Final notations are made on the record 
for follow-up, through the record libra- 
rian. A card is placed in the “tickler”’ file, 
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reminding the surgeon to communicate 
with the patient if he is negligent about 
returning or about visiting his family 
physician at stated intervals. Many are 
instructed to return three or four times 
the first year and others at longer inter- 
vals, depending to some extent on the 
prognosis and the distance they have to 
travel. In most instances a note to the 
family physician, telling him what to look 
for, is satisfactory. The patient is always 
advised to get in touch with me if there is 
anything puzzling or seemingly wrong. 
Roentgen films should be taken or special 
laboratory tests done once a year or as 
often as may seem necessary. 

The Incurable Patient.— The incurable 
patient always presents a major problem, 
which varies with the organs involved. 
The pain factor is possibly the hardest to 
understand and combat. Roentgen ther- 
apy is of little importance for lesions of 
the colon. The folic acid antagonists are 
helpful in cases of spread to the liver, and 
the nitrogen mustards may be of some as- 
sistance when the lung is involved. Osse- 
ous spread is perhaps the most distressing, 
and there is little with which to combat it. 
Partial intermittent intestinal obstruc- 
tions are easily dealt with. The various 
types of sympathectomy, when indicated, 
are dramatic, but the side effects are dis- 
couraging. 


SUM MARY 


Total management of the patient with 
colonic cancer is discussed, with emphasis 
on the methods that have been helpful. 
The author calls attention to the following 
points: 

1. The need for education of the public 
is parallel to the need for the surgeon’s 
taking the patient into his confidence. 

2. Evaluation of clinical manifestations 
determines the procedure of choice and 
the extent of surgical intervention. 

3. The advantages of grouping patients 
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and the use of the nurse specialist are 
emphasized. 

4. Good follow-up records serve to com- 
plete the picture and should soon show an 
effect on the statistics. 


RIASSUNTO 


Vien preso in considerazione il tratta- 
mento del paziente affetto da cancro del 
colon e del retto, con particolare rifuardo 
ai metodi che si sono dimostrati efficaci. 
L’autore richiama |’attenzione sui segu- 
enti punti: 

1. La necessita dell’educazione del pub- 
blico va di pari passo con la necessita, per 
il chirurgo, di guadagnarsi la confidenza 
del paziente. 

2. La scelta del tipo di cura e |’ampiez- 
za dell’intervento chirurgico sono basate 
sulla valutazione delle manifestazioni cli- 
niche. 

3. Viene sottolineata l’importanza sia 
di dividere i pazienti in gruppi sia di ser- 
virsi di infermieri specializzati. 

4. L’accurato studio dei risultati a dis- 
tanza serve a completare il quadro clinico 
e pud mostrare grande influenza sui dati 
statistici, 


RESUMEN 


Se comenta el tratamiento total del pa- 
ciente con cancer del colon, resaltando los 
métodos que han sido de utilidad. El autor 
llama la atencién sobre los puntos sigui- 
entes: 

1. La necesidad de la educacién publica 
es paralela con la del cirujano de atraerse 
la confianza del paciente. 

2. La valorizacién de las manifestaci- 
ones clinicas determina el procedimiento 
de eleccién y la extensién de la interven- 
cién quirtrgica. 

3. Se sefialan las ventajas de la agrupa- 
cién de pacientes y el uso de enferemeras 
especialistas. 

4. Un buen registro de evolucién post- 
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operatoria sirve para completar la imagen 
y mostrara en breve su efecto sobre las 
estadisticas. 


SUMARIO 


E discutido o tratamento total do pa- 
ciente com cancer do colo, salientando-se 
os métodos que se mostraram de valor. O 
A. chama a atencao para os seguintes pon- 
tos: 

1. A necessidade da educacao do ptblico 
é paralela 4 necessidade do cirurgiao em 
ganhar a confianca do paciente. 

2. A avaliagéo das manifestagées clini- 
cas determina o método de escolha e a ex- 
tensao da intervencféo cirtrgica. 

3. Sao salientadas as vantagens do 
agrupamento de pacientes e da enforma- 
gem especializada, 

4. Registros apropiados de “follow-up” 
completam o quadro e devem mostrar 
efeitos sobre as estatisticas. 


ZUSAM MENFASSUNG 


Die Gesamtbehandlung von Kranken 
mit Dickdarmkarzinom wird unter Her- 
vorhebung der Methoden, die sich als 
wertvoll erwiesen haben, erértert. Der 
Verfasser macht auf folgende Punkte auf- 
merksam: 

1. Die Aufklirung der Offentlichkeit 
und die Fahigkeit des Chirurgen, das Ver- 
trauen seines Patienten zu gewinnen, sind 
von gleicher Wichtigkeit. 

2. Die Beurteilung der klinischen Er- 
scheinungen bestimmt das einzu-schlagen- 
de Verfahren und den Umfang des chirur- 
gischen Eingriffs. 

8. Die Vorteile der Klassifizierung der 
Kranken und der Anstellung speziell aus- 
gebildeter Krankenpfleger werden hervor- 
gehoben. 

4. Sorgfaltige Niederlegung der Ergeb- 
nisse von Nachuntersuchungen tragen da- 
zu bei, ein klares Bild vom Krankheitsver- 
lauf zu gewinnen und werden in der 
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Nahen Zukunft ihren Einfluss auf die 1. Nécessité d’éduquer le public sur cet- 


Statistik erkennen lassen. te affection, et d’obtenir la confiance du 
malade. 
RESUME 2. Examen clinique déterminant la 


L’auteur discute le traitement et les technique de choix. 
différentes techniques opératoires du can- 8. Avantages d’une infirmiére spéciali- 
cer du célon, et insiste sur les points  8é¢e pour ce genre de malades, 
suivants: 4. Anamnése fouillée. 


Although she (Florence Nightingale) had laid down the most positive 
rule for her nurses that they must never question the doctor’s orders, she 
herself had a very acute sense of the limitations of military medicine and 
surgery. 

“We have lost the finest opportunity for advancing the cause of medicine 
and erecting it into a science that will ever be afforded.’ The nurses might 
remain passive instruments, but she herself was too intelligent not to see 
that this war had shown up the deficiencies of the old medicine, and that 
its practitioners, instead of grasping this opportunity to learn something 
new, were groping blindly along the old ways. And now, having intro- 
duced nursing and welfare into army routine, she laid the foundations of 
an army medical school, there behind the lines. In fact she had become a 
personal sanitary and educational authority on her own. An officer wrote 
to England from Scutari that he had met only two real men in the near 
East—Omar Pasha, the Turkish Commander, and Miss Nightingale. No 
wonder those hospital quartermasters and army purveyors hated her. . 

They would have burned her like Joan of Arc but for the fact that the 
people of England were behind her. Her will had triumphed. She had 
accomplished her first purpose, the most difficult, for anyone who intro- 


duces a fresh idea into medicine: she had proved its necessity. 
—Williams 
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the sternocleidomastoid muscle.’ On 

the contrary, 90 per cent are re- 
ported to occur in the abdominal muscles 
of women.” It is possible, however, that 
because of their relative benignity, an ac- 
curate rate of occurrence for cervical le- 
sions fails to reach the literature; the 
pediatrician apparently accepts them with- 
out special notice in the course of prac- 
tice,> thereby denying to the surgeon and 
the pathologist an opportunity for fur- 
ther study. Certainly these lesions are 
worthy of attention, for they are easily 
confused with other cervical lesions, and 
the question of treatment is still contro- 
versial. 

Desmoid tumors of the sternocleidomas- 
toid muscle usually appear as firm, fusi- 
form swellings in the body of the muscle 
in infants 2 to 5 weeks of age; frequently 
there is a history of trauma at delivery. 
Torticollis to the affected side is the rule. 

The cause is unknown. The consensus 
favors trauma, with resultant fibrosis. 
Opinion varies as to whether the fibrosis 
is secondary to hematomas, ischemia or 
inflammation. 

The clinical diagnosis may be aided by 
the fact that a muscle tumor becomes fixed 
by the contraction of the muscle; in con- 
sequence, during relaxation, the lesion 
may be moved in a direction transverse 
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to, but not in the line of, muscle fibers.® 

Differential diagnosis chiefly involves 
other cervical tumors occurring in infants, 
viz., branchial cysts, lymphomas or in- 
flamed lymph nodes. 

Pathologically, desmoid tumors of the 
sternocleidomastoid muscle are similar to 
fibromas of striated muscle. On gross ex- 
amination they are smooth and firm; cut 
sections have a dense, grayish white, car- 
tilaginous appearance. Microscopic exam- 
ination reveals muscle fibers in various 
stages of degeneration, separated by large 
amounts of fibrous tissue. Although des- 
moids are generally considered benign, 
some investigators regard them as fibro- 
sarcomas, because of their tendency to 
local recurrence.” 

The treatment of desmoid tumors of the 
sternocleidomastoid muscle poses a prob- 
lem. The majority resolve spontaneously ; 
resolution begins approximately at the 
fifth week and is completed after a period 
of weeks or months, generally without 
trace of the initial lesion. In a few, how- 
ever, residual torticollis remains. A con- 
servative approach, therefore, is usually 
advocated, with early institution of proper 
stretching exercises.‘” Residual torticollis 
is attacked secondarily by surgical inter- 
vention. On the other hand, there are 
those who recommend excision early, be- 
fore irreversible changes occur.‘ 

Two cases of desmoid tumor of the 
sternocleidomastoid muscle have reached 
our attention. The first was that of a boy 
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Fibroma of striated muscle (desmoid tumor). 

Note early necrosis of striated muscle with active 

fibrous tissue replacement. The fibrous tissue is 

cellular in some areas, collagenous and nodular 

in others. Also note the many nuclei in some of 
the muscle fibers. 


7 weeks old who was admitted to the Al- 
bert Einstein Memorial Center in April, 
1951, with torticollis and a tumor in the 
right side of the neck. The swelling was 
noted two weeks after a breech delivery 
and showed rapid increase in size; its 
progression seemed a reasonable indica- 
tion for excision biopsy. At operation, a 
fusiform tumor measuring 3 by 2 cm. was 
noted in the midportion of the sternoclei- 
domastoid muscle. It was grayish white, 
firm and adherent to the surrounding tis- 
sues. The lesion was excised. Microscopi- 
cally, it showed the characteristics of a 
desmoid tumor (see illustration). The 
child made an uneventful recovery and 
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has since developed in normal fashion, 
without local deformity. 

The second case was that of a boy aged 
5 weeks, with torticollis and a firm tumor 
in the upper portion of the sternocleido- 
mastoid muscle. Delivery had apparently 
been normal. The tumor had been noted 
two weeks prior to consultation. It had 
grown slowly until, at the time of con- 
sultation, it measured 1.5 cm. in diame- 
ter. Conservative treatment was advised. 
The tumor gradually disappeared over a 
period of several weeks, without residual 
torticollis. 


SUMMARY 


In general, it is considered good surgi- 
cal practice to remove all discrete tumors 
for fear of actual or potential malignancy. 
A conservative approach should be applied 
to desmoid tumors of the sternocleidomas- 
toid muscle, however, since spontaneous 
resolution is the rule. Operation is indi- 
cated under the following circumstances: 

1. When there is any doubt with regard 
to the diagnosis. Differentiation from 
other cervical tumors in infants may be 
difficult. 

2. If, after the child is 7 weeks old, the 
lesion continues to grow and is causing 
obvious deformity. If regression does not 
begin at about the fifth week, irreversible 
changes have probably occurred, resulting 
in a deformity that will necessitate sub- 
sequent surgical correction. 

No case report can be found to sub- 
stantiate the opinion that desmoid tumors 
of the sternocleidomastoid muscle may be 
malignant. 


RESUME 


Tl est en général considéré comme de 
bonne pratique chirurgicale d’exciser tou- 
te tumeur discréte par crainte de sa trans- 
formation maligne. Un traitement conser- 
vateur devrait pourtant étre appliqué aux 
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fibromes du muscle sterno-cléidomastoidi- 
en, étant donné que la résorption spon- 
tanée est la régle. L’opération est indiquée 
dans les cas suivants: 

1. Lorsqu’il y a un doute quelconque 
quant au diagnostic. I] peut étre difficile 
de faire la différenciation avec d’autres 
tumeurs cervicales chez ]’enfant. 

2. Lorsque, aprés l’Age de 7 semaines, 
la tumeur continue 4 croitre et provoque 
une déformation évidente. Si une régres- 
sion n’est pas constatée aprés la 5 éme 
semaine, des modifications irréversibles se 
sont probablement produites, causant une 
difformité qui nécessitera une correction 
chirurgicale. 

On ne connait pas de cas de fibrome 
malin du muscle sternocléido-mastoidien. 


RESUMEN 


En general se considera buen juicio 
quirirgico el extirpar todas las tumora- 
ciones, temiéndose la existencia actual o 
potencial de malignidad. Un tratamiento 
conservador debe aplicarse a los tumores 
desmoides del miusculo esternocleidomas- 
toideo. Sin embargo, ya que la resolucién 
espontanea es la regla la operacién esta 
indicada en las siguientes circunstancias: 

1. Cuando existe duda del diagnéstico. 
Su diferenciacién de otros tumores cer- 
vicales puede ser dificil en los nifios. 

2. Si después de las 7 semanas de edad 
la lesi6n contintia creciendo y produciendo 
deformidad. Si la regresién no empieza 
en la quinta semana, probablemente ocur- 
ren cambios irreversibles resultando en 
una deformidad que requiere correccién 
quirtrgica. 

No se ha encontrado ningtin caso comu- 
nicado que apoye la opinién de que los 
tumores desmoides del esternocleidomas- 
toideo puedan malignizarse. 


ZUSAM MENFASSUNG 


Es gilt im allgemeinen als gutes chirur- 
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gisches Handeln, umschriebene Geschwiil- 
ste zu entfernen, weil sie entweder schon 
bésartig sein oder sich bésartig entwickeln 
kénnen. Bei bindegewebsartigen Geschwiil- 
sten des M. sternocleidomastoideus jedoch 
empfiehlt sich eine konservative Haltung, 
weil diese Geschwiilste in der regel von 
selbst verschwinden. Ein chirurgischer 
Eingriff ist nur unter den folgenden Be- 
dingungen angezeigt: 

1. Wenn irgendein Zweifel an der Diag- 
nose besteht. Bei Kleinkindern kann die 
Unterscheidung von anderen Geschwiilsten 
des Halses schwierig sein. 

2. Wenn im Alter von iiber sieben 
Wochen die Geschwulst weiter wachst und 
eine offensichtliche Entstellung hervor- 
ruft. Wenn die Riickbidung nicht um die 
fiinfte Lebenswoche herum einsetzt, sind 
wahrscheinlich schon irreversible Veran- 
derungen eingetreten, die zu einer Ent- 
stellung fiihren und eine chirurgische Kor- 
rektur erfordern. 

Es findet sich in der Literatur kein Fall, 
der die Auffassung unterstiitzt, dass binde- 
gewebsartige Geschwiilste des M. sterno- 
cleidomastoideus bésartig sein kénnen. 


SUMARIO 


De maneira geral, considera-se sadia 
orientacao cirurgica a extirpacao de todos 
os tumores de tamanho discreto, por temor 
de malignidade real ou potencial. Uma 
orientacéo conservadora deve ser contudo 
aplicada aos tumores “desmoides” do mts- 
culo esternocleidomastoideu, pois em regra 
registra-se sua resolucio espontanea. A 
operacdo encontra indicacao sob as seguin- 
tes condicdes: 

1. Quando houver qualquer divida com 
relacdo ao diagnéstico. O diagnéstico difer- 
encial com outros tumores cervicais em 
lactentes pode ser dificil. 

2. Se apés a idade de 7 semanas, a les&o 
continua a crescer causando deformidade 
evidente. Caso a regresséo nao se inicie 
em térno da 5* semana, provavelmente 
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tenham ocorrido alteracées irreversiveis, 
resultando uma deformidade que exigira 
subseqiiente correcao cirtrgica. 

Nao foi ainda encontrado qualquer caso 
relatado que dé apdio 4 opiniao de que os 
tumores desmdéides do misculo esterno- 
cleidomastoideu possam ser malignos. 


RIASSUNTO 


In generale, veine considerata saggia 
condotta chirurgica l’asportare tutti i tu- 
mori nel timore di una malignita attuale 
potenziale. 

Una cura conservativa, tuttavia, pud 
riservarsi ai tumori desmoidi dello sterno- 
cleidomastoideo, dacché in essi la guari- 
gione spontanea é la regola. L’operazione 
é indicata solo nelle seguenti circostanze: 

1. Qualora vi sia qualche incertezza nel- 
la diagnosi. Pud essere infatti difficile la 


differenziazione con altri tumori cervicali 
nei bambini. 

2. Se—dopo 7 settimane—la lesione con- 
tinua ad accrescersi e diviene causa di 


The doctrine of evolution, . . 
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deformita evidente. Se la regressione non 
inizia dopo 5 settimane vuol dire che 
probabilmente si sono determinate delle 
modicazioni a carattere irreversibile, con 
deformita che dovra essere sottoposta ad 
intervento chirurgico. 

Non esiste alcum caso che convalidi 
lopinione che i tumori desmoidi dello 
sternocleidomastoideo possano essere ma- 


ligni. 
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of sporadically variant individuals, as being due to maladjustment to the 
environment. This explanation has its measure of truth: it is one of the 
great generalizations of science. But enthusiasts have so strained its inter- 
pretation as to make it explain nothing, by reason of the fact that it ex- 


plains everything. 


—YW hitehead 
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Medical Practices Among the Navajo Indians 


S. H. BABINGTON, M.D., F.I.C.S.* 
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study among the Navajo Indians, 

as the staff physician for the Rain- 
bow Bridge and Monument Valley Expe- 
ditions, I have worked in the remote 
corners of Arizona desert. There are a 
number of marked differences in the in- 
cidence of diseases among the Navajos as 
compared with the white population. Only 
the fittest among them survive. Thus they 
are relieved of the burden of caring for 
such patients as fill our insane asylums, 
prisons, homes for the old, defectives and 
cripples. 

The infant mortality rate is seven times 
that of the United States average—318 
per 100,000 of population, as compared 
to 44 per 100,000. The death rate among 
Navajo children from diarrhea and enter- 
itis is twenty times the rate among chil- 
dren of the total population. Despite this 
high rate, the Navajo population is in- 
creasing by 3 per cent every year. If a 
child reaches adolescence, his chances of 
life increase tremendously. Probably he 
will be healthy and well built. Some of 
these Indians reach a ripe old age. 

Trachoma is the most common scourge. 
One out of every 10 has it. Fortunately, 
with the advent of antibiotics, there is 
some hope that this menace will disappear. 


ren several years of travel and 
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The other disease chiefly prevalent is 
tuberculosis. Nearly 50 per cent of the 
recorded Navajo deaths of persons over 
20 are due to tuberculosis, and the mor- 
tality rate of this disease among them is 
ten times that of the general population. 

It is remarkable that the Navajos, with 
little immunity to measles, diphtheria, in- 
fluenza, and other communicable diseases, 
which easily become epidemic among 
them, have a very high natural immunity 
to scarlet fever. Dr. Salsbury, Medical 
Director of Sage Memorial Hospital at 
Ganado, Arizona, recently wrote me that 
he has never encountered a single case of 
scarlet fever among the Navajos and that 
he does not know of a doctor who has. 

There is a great deal of interest among 
medical men in the incidence of cancer 
among primitive peoples. From figures 
given me by Dr. Salsbury, it is evident 
that the Navajos are not susceptible to 
cancer. In 25,000 hospital admissions and 
twenty years of service, Dr. Salsbury ob- 
served only 1 case—a case of mammary 
cancer in a man, which was inoperable. 

Prior to 1940, venereal disease among 
the Navajos was rare. During the last 
war year, however, 30 per cent of the 
15,000 who were in war plants and in the 
armed forces contracted syphilis, and the 
number of cases of gonorrhea became 
alarming. 

Medical men are zealously searching for 
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the causes of the various degenerative 
diseases, such as arteriosclerosis and ar- 
thritis. Naturally they focus their eyes 
on the primitive races to see whether some 
of our own ills are not due to a more re- 
fined and civilized way of living. As yet 
they have no definite answer. The Navajos 
have more than their share of sunshine. 
Their diet consists chiefly of corn, pine 
seeds, cactus, lamb and other such foods, 
none of which has so far been proved to 
cause arthritis in any form. Yet not only 
do they suffer from arthritis, their ances- 
tors also were victims of the disease. 

One never sees a bald-headed Navajo, 
though his scalp is often loaded with sand 
and dirt and is constantly covered with a 
hat or kerchief. 

It is interesting to look back and com- 
pare the health of the Navajo Indians of 
today with those who lived in the same 
region and the same environment, a 
thousand years ago or more. The Indians 
who lived here in those days were the 
Basket Makers and the early Pueblos, 
whose dwellings and bones were being 
excavated by the members of white ex- 
peditions. 

The people of this early period, living 
in compact quarters, undoubtedly had 
many communicable diseases with a high 
mortality rate. They must have had virus 
diseases, for which even today there are 
no specific antidotes. 

Child mortality among the Cliff Dwellers 
must have been very high, for most of the 
mummies discovered are those of children. 
Even the adults apparently passed the 
age of forty only rarely. Yet today we 
say “life begins at forty.” 

I have seen many fractured skulls and 
other bones. I have seen long bones that 
healed with overlapped ends, thus short- 
ening the extremity. I have seen spines 
with rheumatoid arthritis. Since this 
affliction is usually the result of infection 
in the body, one must assume that they 
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suffered from infected gallbladder, chron- 
ically infected tonsils, abscessed teeth, or 
other infected organs. There is no doubt 
about their mouths; I have seen teeth full 
of caries and jaws with evidence of pyor- 
rhea. 

I have seen spines with the hyper- 
trophic arthritis that usually develops 
with old age or hard work, and, since most 
of them died rather young, their hard- 
ships must have accounted for most of it. 
I have seen spines that were stiff from 
the base of the skull down to the coccyx, 
which means that the person was a 
hunchback and thus unable to bend or 
straighten. I have seen skeletons with 
osteitis fibrosa, in which bone had been 
replaced by fibrous tissue. The long bones 
had thus become bowed out and had later 
broken spontaneously because of their 
lack of strength. 

Although they had no knowledge of san- 
itation and contagion, these ancient people 
did practice crude surgery. Some of their 
skulls reveal that trephining operations 
had been performed on them with stone 
knives. 

The Navajos treat and cure primarily 
by creating hope in their patients, and 
therefore the use of most of their herbs 
is symbolic. The medicine man prepares 
an infusion from these herbs, but the 
amount that gets into the solution and the 
amount drunk by the patient are so small 
that one wonders whether it is not homeo- 
pathic medicine that they practice. Per- 
haps someday we shall discover that these 
herbs have some therapeutic value and 
why and how they “work.” We ourselves 
have used salicylic acid for hundreds of 
years for pain and rheumatism, and it is 
only a year or two since we have learned 
the great value of its effect on the adrenal 
glands. In the long run it is almost like 
giving cortisone to one’s patients. 


I shall mention only a few of the com- 
mon herbs used by the Navajo medicine 
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men, though the list runs into hundreds: 

Alum Root: The medicine man prepares 
a mush from its leaves and uses it as an 
astringent. He also mixes it with apoplap- 
pus and applies it with the aid of a 
heated stone to an aching tooth. 

Atriplex: This is used to stop itching 
and for the cure of warts. 

Butterweed: Butterweed is employed 
for relief of rheumatism, which the medi- 
cine man attributes to improper contact 
with menstruating women (the women 
are subject to joint trouble because of 
menstruation). The Navajo words for 
“menstruation,” “rheumatism” and 
“hunchback” are identical, with only a 
slight difference in accent. 

Buttercup: This is used in powder form 
every morning and evening for syphilis. 

Chenopodium (pigweed): Pigweed is 
administered as a purge. 

Greasewood and sagebrush: These are 
considered wonderful aids in childbirth. 
Watercress and silkweed are administered 
to the mother after the baby has arrived. 

Datura (Jimson weed) : This is the only 
narcotic the Navajo uses. The leaves and 
seeds, chewed up or made into an infu- 
sion, produce narcosis for minor opera- 
tions and childbirth. 

The patient or an assistant medicine 
man is given roots to chew. This induces 
a dreamlike state resulting in the subject’s 
talking freely; it is believed that one may 
thus obtain some special clue to the pa- 
tient’s condition. Medicine men always 
have a little of it in their pockets. 

Erigonium of James: This is used as 
a contraceptive. 

Evening Primrose (big night bloomer) : 
This variety of the primula is used for 
snakebite. Its leaves are ground with 
fuller’s earth and mixed with corn pollen 
and water to bathe the sore. 

Fumigation, like the herbs, is used sym- 
bolically. The patient is made to inhale a 
few breaths of smoke from the medicine 
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fire. The medicine man first makes sure 
that the patient and his family compen- 
sate him in advance, for he knows that it 
is human to fail to appreciate things that 
are obtained easily or for nothing. Though 
the Navajo medicine man has not yet 
heard the word “socialized medicine,” he 
certainly does not believe in it. He ad- 
vises the patient and his family how to 
plan the details incident to the ceremonial, 
which takes many days and weeks of 
preparation. When the time of ritual is 
near, he sees to it that hundreds of per- 
sons gather around the patient for a 
feast, games and amusement. 

He conducts pageant-like rituals with 
the help of his assistants. He chants and 
he prays for days and nights, often with 
many repetitions, to impress the patient. 
He further impresses him with fetishes, 
sandpaintings, incense and masks. He 
makes the patient repeat, over and over, 
certain autosuggestive verses and chants. 
He “takes the patient outside himself” by 
telling of beauty above and the beauty be- 
low, and of beauty all about him. He does 
all this with great sincerity and earnest- 
ness. In reality it is a form of religio- 
medicine that employs both psychology 
and psychiatry. The Navajo medicine men 
concentrate on the psyche. Knowing little 
or nothing of anatomy, psychology or bac- 
teriology, they are unable to fathom the 
physical causes of disease. They have not 
yet heard of the germ theory. To them, 
diseases are manifestations of another 
kind of germ—an evil spirit or psyche, 
which they attempt to exorcise. 

One often thinks of specialization as 
new; but specialization enters into the 
medical practice of the Navajos. The 
medicine man may be an expert in treat- 
ing one kind of disease, while his fellow 
practitioner is an expert in another kind. 
No medicine man can master all the 
chants and sand paintings known in the 


tribe. 
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The Navajo medicine man has no office 
or hospital. He sees his patients in his 
hogan or in the patient’s. If a complicated 
treatment is required, he asks the family 
to build a special hogan, in which he will 
treat his patient, prepare his sand paint- 
ings and perform his most important rites. 

One of the most delightful theories, in- 
cidentally, is that no treatment will suc- 
ceed without a bath. Baths are mentioned 
in the Navajo legends prerequisite to most 
treatments. The Navajo bath house is a 
miniature hogan. It is so low that one 
cannot stand up in it. It has no opening 
except its entrance. It will accommodate, 
at most, three to four persons crowded 
together in a sitting position with their 
legs crossed. Stones are heated outside 
and carried inside. The doorway is closed 
with a rug. After the patient has sweated 
for a long time, he comes out of the sweat 
house. The medicine man washes the pa- 
tient’s body and hair with suds obtained 
from roots of yucca baccata. The bath 
ends with a rinse in clear water and a 
rubdown with corn pollen. 

A medicine hogan is like any other 
hogan, but it is built especially for the 
purpose of treating patients, and no one 
ever lives in it. The patient is brought 
into the hogan and placed on a sand paint- 
ing, and his body is painted with colored 
sand. 

I have seen men, women, and children 
thus treated. Once I saw a medicine man 
treated for arthritis. His treatment lasted 
seven days and seven nights, after which 
his crutches were thrown away. 

In the Mud Dance, which lasted three 
days and three nights, I watched the 
treatment of the sick. First children, next 
women and finally men were treated. They 
paid the medicine man in advance; then 
they were placed on a sheepskin. The 
medicine man sprinkled corn pollen on the 
patient’s ailing anatomic part, while a 
dozen assistants sang and danced in a 
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frenzy to the beat of the tomtom. 

An arthritic woman with a backache 
was placed on the sheepskin and sprinkled 
with pollen. As she lay flat on her face, 
a medicine man walked up and down her 
spine. (This may a good way of treating 
a slipped disc; who knows?) Then she 
was picked up and tossed up and down in 
the air, while the assistant medicine men 
shouted and danced in a sort of hypnosis. 

Medicine men usually masquerade as 
deities. While dressed in this way they 
are believed to possess supernatural 
power and act as mediators before the 
gods. 

Sand paintings are a necessary part of 
medical treatment and are always de- 
stroyed before sundown. They are beauti- 
ful, but they are preserved only in the 
memory of the medicine man who spe- 
cializes in that particular field, and he 
passes on his skill to his apprentices. 

The snake is a very important reptile 

in our own mythology and is the insignia 
of the medico. The Navajo, however, has 
no respect or use for a snake. If you want 
to keep a Navajo away from your premi- 
ses, just hang a snake skin in your gate- 
way. 
The Navajo mind is rich in poetry and 
imagery, and the medicine man takes ad- 
vantage of it. Unlike our exact and scien- 
tific thinking, his is relatively inexact, 
figurative and intuitive. His imagination 
finds expression in the sand paintings, 
which are full of color, and symbolism. 
His myths, whether chanted in verse or 
in prose, are replete with mysterious tales 
dealing with gods who always understand 
him. 

Those who measure the Navajo only by 
the standards of a mechanized and pre- 
cision-ridden world cannot believe that he 
can attain to such poetic expression of 
thought and feeling as he has put for 
instance, into the following two verses 
from the Mountain Chant, This is what 
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the medicine man tells his patient during 
the treatment: 


The voice that beautifies the land! 
The voice above. 

The voice of thunder, 

Among the dark clouds 

Again and again it sounds, 

The voice that beautifies the land! 


The voice that beautifies the land! 
The voice below. 

The voice of the grasshopper. 
Among the flowers and grasses 
Again and again it sounds, 

The voice that beautifies the land! 


What are the prospects of the Navajo 
Indians with regard to health, and what 
can we do to help? It is evident that the 
problem cannot be solved by more govern- 
mental hospitals, field doctors, nurses and 
drugs. Just now, what they need more 
than anything else is an extensive pro- 
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gram in health education. As it is now, 
neither the hospitals nor the medical per- 
sonnel on the reservation are being fully 
utilized by the Navajos, because of preju- 
dice and lack of knowledge in matters of 
health. The sanitation in their everyday 
life also needs improvement, and a bal- 
anced diet should be provided to forestall 
the onslaught of communicable and nu- 
tritional diseases. 

There is more hope now than ever be- 
fore that greater efforts along these lines 
will be made, because the medical care 
of the Navajos and other Indians has re- 
cently been transferred from the Indian 
Bureau in the Department of the Interior, 
which was interested chiefly in the land 
and land rights, to the U. S. Public Health 
Service in the Department of Health, Edu- 
cation, and Welfare, whose greatest in- 
terest is in the services as mentioned in 
its title. 


You like to walk round peculiar or important men as you like to walk 
round a building, to view it from different points and in different lights. 
Of the essayist, when his mood is communicative, you obtain a full picture. 
You are made his contemporary and familiar friend. You enter into his 
humours and his seriousness. You are made heir of his whims, prejudices, 
and playfulness. You walk through the whole nature of him as you walk 
through the streets of Pompeii, looking into the interior of stately mansions, 
reading the satirical scribblings on the walls. And the essayist’s habit of 
not only giving you his thoughts, but telling you how he came by them, 
is interesting, because it shows you by what alchemy the ruder world be- 
comes transmuted into the finer. We like to know the lineage of ideas, just 
as we like to know the lineage of great earls and swift racehorses. We like 
to know that the discovery of the law of gravitation was born of the fall 
of an apple in an English garden on a summer afternoon. Essays written 
after this fashion are racy of the soil in which they grow, as you taste the 
lava in the vines grown on the slopes of Etna, they say. There is a healthy 
Gascon flavour in Montaigne’s Essays; and Charles Lamb’s are scented with 
the primroses of Covent Garden. 


—Smith 
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New Books 


Books Received.—The following books have 
been received by the Editor; they will be re- 
viewed critically as space and facilities per- 
mit. Omission of more extended review, 
however, is not to be taken as criticism of 
the merit of any book. 

Legal Medicine, Pathology and Toxicology. 
By Thomas A. Gonzales, Morgan Vance, Mil- 
ton Helpern, and Charles J. Umberger. 2nd 
ed. New York, Appleton-Century-Crofts, Inc., 
1954. Pp. 1349. Profusely illustrated. 

Les Vomissements du Nourisson: Etude 
critique, Diagnostic étiologique, Indications 
thérapeutiques. Par Emilio Roviralta. Edi- 
tion revue et augmentée par |’auteur en 1952. 
Adaptation francaise de Bernard Duhamel, 
d’aprés la traduction de Edouard Del Castil- 
lo Japuolot. Paris, Editions Médicales Flam- 
marion, 1952. Pp. 236. Illus. 

Technique de la Chirurgie du Sympathique 
et de ses Infiltrations. Par O. Lambret, P. 
Razemon, et P. Decoulx. 4e éd. Paris, G. 
Doin & Cie., 1953. 115 figures et 4 planches. 

Cystites Invétérées et Algies Pelviennes, 
leur Traitement par Infiltrations Anesthési- 
ques et Neurotomies Chirurgicales. Par Ray- 
mond Darget et Rolland Ballanger. Paris, 
Masson & Cie., 1954. Pp. 118. Illus. 

El Dranaje en Cirugia. Por Domingo Prat. 
Montevideo, Imprenta Rosgal, 1954. Pp. 166. 
Illus. 

Aspectos Quirurgicos de la Estasis Biliar. 
Por J. Pi-Figueras, con V. Artigas y A. 
Llauradé. Madrid, Asociacién Espafiola de 
Cirujanos, n.d. Pp. 155. Illus. (III Congreso 
Nacional de Cirugia, Granada, Septiembre 
de 1953). 

La Aortografia Abdominal. Por Ramon 
Carillo, Raul F. Matera, y Juan de Dulacska. 
Buenos Aires, Lopez & Etchogoyen, S.R.L., 
1954. Pp. 114. Illus. 

Sindromi Dolorose dopo Interventi Gastri- 
ci e loro Terapia Chirurgica. Per Luigi Leo- 
poldo Bracco. Torino, Minerva Medica, 1952. 
Pp. 178. Plates. 

Thorakoskopische Eingriffe am Nerven- 
system. Von E. Kux. Stuttgart, Georg Thie- 
me, 1954. Pp. 180. 48 Teils mehrfarbigen 
Abbildungen. 

Pratique de L/’intubation intra-trachéale 
en Anesthésie. Par Henri Gibert. Paris, G. 
Doin & Cie., 1953. Pp. 188. 39 figures. 

Pheochromocytoma and the General Prac- 


titioner. By Joseph L. DeCourcy and Cor- 
nelius B. DeCourcy. Cincinnati, DeCourcy 
Clinic, 1952. Pp. 165. 

The Year Book of Obstetrics and Gynecol- 
ogy, 1954-1955. Ed. by J. P. Greenhill. Chi- 
cago, Year Book Publishers, 1954. Pp. 544. 
Abstracts. 

Anuario Bibliografico Peruano de 1949- 
1950. Ed. by Alberto Tauro. Lima, Biblioteca 
Nacional, 1954. Pp. 427. (Ediciones de la 
Biblioteca Nacional-IX.) 

A general bibliography. I. Books and pam- 
phlets. II. Periodicals. III. Bio-bibliogra- 
phies. IV. Bib. of librarianship. Fully in- 
dexed, with cumulative contents of the 
series. 

Part I Contains a section on medical 
sciences. 

Hugh Roy Cullen, a story of American 
Opportunity. By Ed Kilman and Theon 
Wright. New York, Prentice-Hall, 1954. Pp. 
376. Illus. Biography of a distinguished 
medical benefactor. 

Diseases of the Skin, for Practitioners and 
Students. By George Clinton Andrews. 4th 
ed. Phil. and London, W. B. Saunders Co., 
1954. Pp. 877. 777 illus. 

La Valvola Mitrale: Aspetti anatomici, 
fisiologici, clinici e chirurgici. Per Michele 
A. Chiechi e Charles P. Bailey (sic). Roma, 
Pensiero Scientifico Ed., 1954. Pp. 561. Illus. 

The History of the Samaritan Free Hospi- 
tal, with an Appendix on the London Hos- 
pitals and Infirmaries. By Arnold Whitaker 
Oxford. Cambridge, W. Heffer & Sons, Ltd., 
1931. Pp. 96. 

Patologia del Estomago Operado: II Con- 
greso Argentino de Gastroentoerologia, Mar 
del Plata, 13-18 de Abril de 1953. Contribu- 
tors from Sociedad de Gastroenterologia de 
Buenos Aires, Asociacién Argentina de Ra- 
diologia, and Sociedad Médica de Mendoza. 
Buenos Aires, Ed. Universitaria, 1954. Pp. 
482. Illus. 

Verhandlungen der Deutschen Gesell- 
schaft fiir Chirurgie, 70 Tagung, 7-11 April 
1958. Berlin, Springer Verlag, 1953. Pp. 768. 
Illus. (Langenbecks Archiv fiir Klinische 
Chirurgie, Band 276.) 

The Antiseptic (Madras), Golden Jubilee 
Number, April, 1954. Pp. 233-732. 

Harofe Haivri, the Hebrew Medical Jour- 
nal (New York), Vol. I, 1954. Pp. 256. 
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Michael Servetus: Humanist and Martyr. 
By John F. Fulton. With a bibliography of 
his works and census of known copies, by 
Madeline E. Stanton. New York: Herbert 
Reichner, 1953. Pp. 98. Facsimiles. 

Despite his solitary life and lugubrious 
end, the drama of his last hour has made 
Servetus one of the great romantic figures 
in the history of medicine. He has become a 
symbol both of liberal theology and of free 
science, but his especial spiritual progeny 
are those who, like himself, are both human- 
ists and physicians. 

Dr. Fulton’s contribution is a valuable 
addition to the arcana of this clan, doubly 
so because it comes at a moment of renewed 
production by Servetus scholars. It is, in 
fact, an example of that rarest of products, 
a scholarly work that is also a readable and 
fascinating narrative. Both amateur and 
general reader will come away with a grasp 
of the personality of this Catalan practi- 
tioner, of his importance to medicine, and 
of the main points of the Servetus “problem.” 

While the author holds no brief for Ser- 
vetus’ theology, his condemnation of Calvin 
is stern, with no thought of extenuation. At 
the same time he is deeply aware that the 
same accusing finger must point to acts and 
attitudes of the present day; this is the mes- 
sage of his brief preface, which must be read. 


The monograph proper begins with a. 


sketch of the medical background, particu- 
larly as it concerns Galen and Vesalius. 
Servetus’ hectic career is next set down with 
rapid strokes. A third chapter presents his 
description of the pulmonary circulation and 
summarizes the evidence that Servetus was 
the first to present the concept to the west- 
ern world. The author considers that Val- 
verde and Colombo probably derived their 
ideas from Servetus, and that their claims of 
priority were for self-protection, since the 
Inquisition had proscribed the writings of 
Servetus. Due tribute is paid the genuine 
prior statement of Ibn an Nafis, but it is 
pointed out that this exerted no influence on 
the development of western medicine. The 
author’s method may be cited as a model of 
historical judgment, taking into the account 
both the priority of invention and its influ- 
ence on history. It may be mentioned that 
the author is indebted to Prof. O’Malley for 
the translation of the lesser circulation pas- 
sage from the Restitutio Christianismi. 

The Servetus bibliography is a major con- 
tribution in itself, including all Servetus 
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editions, with a newly checked census of 
world holdings. As an example of its thor- 
oughness, mention is made of a probable 
additional item (of Prof. Kot) not yet pub- 
lished at the time. Entries include detailed 
collation and contents of each item, with im- 
portant and illuminating annotations. Title 
page facsimiles present the bibliographical 
details, and there are interesting facsimiles 
of the circulation passage, both in the MS 
(ca. 1546) and the editio princeps (1558). 

The main bibliography is limited to titles 
by Servetus. The voluminous literature on 
Servetus is represented only by a list of 
background references cited in the mono- 
graph. These are carefully selected, how- 
ever, to serve as a bibliographic key to most 
of the literature. 

The little book may be considered essen- 
tial in libraries of medical, theological or 
social history. 

RICHARD Lyons, M.D. 


Anatomy of the Human Body. By Henry 
Gray. 26th ed. Ed. by Charles Mayo Goss. 
Philadelphia, Lea and Febiger, 1954. Pp. 
1480. 1202 illus., mostly in color. 

Little need be said of the merits of Gray. 
The masterpiece of the nineteenth century 
anatomist and surgeon, and no less that of 
his illustrator, Vandyke Carter, has become 
a byword for generations of students and 
practitioners. It is a high tribute to the ef- 
forts of the present edition that he has pre- 
served the merits of the original while intro- 
ducing innovations required by advances in 
anatomic knowledge and the technics of in- 
vestigation. 

As a result, the changes in this edition are 
numerous and important. Perhaps the most 
substantial is the completely rewritten chap- 
ter on the peripheral nervous system, which 
brings together the results of the many re- 
cent publications on the subject. Although 
the order of presentation has been changed 
but little, it becomes more manageable with 
new headings and subheads. The treatment 
of the autonomic system has been greatly 
expanded. 

Three significant alterations are seen in 
the order of presentation. The first is in the 
chapter on surface and topographic anat- 
omy, which has been reviewed and moved 
forward to become the second chapter. The 
material on nasal anatomy has been relo- 
cated, becoming part of the chapter on the 


respiratory system, in keeping with the 
physiologic réle of the nose as part of the 
respiratory tract. The anatomy of the olfac- 
tory organs, however, remains with the chap- 
ter on organs of sense. A third important 
and very convenient alteration is the inclu- 
sion of a separate section on the heart, pre- 
ceding those on the arteries and veins. 

The illustrative material has, of course, 
always been of immense importance in Gray. 
To the classic original drawings recent edi- 
tors have added excellent roentgenograms, 
in keeping with modern knowledge of living 
anatomy. In this department, the present 
edition will be remembered for its fresh dia- 
grams of microscopic anatomy from the 
cadaver, especially of the digestive system. 

Another very important departure is the 
expansion of bibliographic notes and addi- 
tional references. Full documentation of 
recent research is indeed a worthy goal, lest 
one tend to lose sight of the living, changing 
science in the midst of the mass of anatomic 
facts. In a reference work with the author- 
ity of Gray, it is essential to have this ap- 
paratus for timely bibliographic changes as 
an up-to-date record of the ever deepening 
alliance between anatomy and physiology. 

It should be noted that nomenclature, as 
in previous editions, conforms substantially 
to BNA. Useful departures from this system 
are noted, however, and special changes in 
nomenclature are pointed out, as in the case 
of the visceral nervous system. 

The format and craftsmanship of the vol- 
ume deserve the summa cum laude reserved 
for books that will take a lifetime of con- 
stant hard use. 

M. T. 


Emergency Surgery. By Hamilton Bailey, 


with the assistance of Norman M. Matheson. . 


Baltimore: The Williams and Wilkins Com- 
pany, 1953. 6th ed. Pp. 938. 

With the publication of the fifth and final 
part of this edition, it is possible to assess 
the thorough revision which the author 
promised in his preface and to compare the 
new work with the earlier edition, itself a 
thoroughgoing piece of revision. 

That promise has been amply fulfilled. 
Additions and revision extending to every 
aspect of the book add to its power as a 
working tool, as they combine technics of 
proved value with the innovations of recent 
years. 
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The revolutionary innovation, of course, is 
the introduction of antibiotics into surgical 
practice. Mindful of a duty to the surgeons 
who will use this book, the author indicates, 
as succinctly as present knowledge allows, 
the changes in surgical procedure that have 
followed the use of these agents. The ac- 
count of the “last minute appendix” reveals 
how conscientiously this duty has been per- 
formed. Owing to this and other advances, 
certain revisions of attitude have required 
entirely new chapters, e. g., on the treatment 
of burns. 

At the same time, none of the earlier val- 
ues have been sacrificed. These include a 
characteristic (and celebrated) compactness 
and lucidity in directions, a painstaking 
striving for clear, useful illustrations, and 
the hallmark of personal experience. All 
three have been retained and even tran- 
scended. New illustrations are remarkable 
for their careful choice, and the older. ones 
have been improved. 

The chief danger in such a work is that, 
with multiplying details, the book will re- 
semble more and more a treatise on general 
surgery, and risk a loss of immediate useful- 
ness in an emergency, for which it was and 
is intended. Careful indexing and arrange- 
ment and an economical style have overcome 
the problem in this instance. There have 
also been judicious omissions, as in the case 
of Trendelenburg’s operation for pulmonary 
embolus. 

The new collaborators and their chapter 
deserve special notice. They are: “Burns,” 
by Conrad R. Lam; “Obstetric Operations,” 
by F. R. K. Allen; “Surgery in the Tropics,” 
by A. T. Andreasen, and “Surgery of Ear, 
Nose, and Throat,” by Cecil P. Malley. 

High commendation is also in order for 
Mr. Matheson, who assumed the editorial 
duties when the author’s convalescence pre- 
vented him from continuing single-handed. 

It must now be recognized that Bailey’s 
book and the career of which it is the fruit 
are not merely professional achievements of 
the first order, but should be considered ob- 
jects of national—and international—pride. 
Elsewhere we have devoted considerable 
space to the outstanding document that re- 
cords British achievements in military sur- 
gery. A distinct part of this achievement 
must be traced to Bailey’s labors and writ- 
ings on war surgery, and to the clinical wis- 
dom distilled in the editions of Emergency 
Surgery. 
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This edition will maintain its place as a 
foundation stone in modern surgery and in 
the libraries of surgeons. 


Varicosed Veins. By R. Rowden Foote. 
Butterworth & Co. Ltd. Pp. 240, with 186 
illustrations. 

The first edition of this revised work ap- 
peared in 1949. The current issue is a wel- 
come addition, since it incorporates and 
appraises many of the old and new concepts. 
Foote has succeeded in a fair evaluation of 
many of the nebulous that have been ex- 
pressed on this subject. Although some of 
his statements may be called dogmatic, this 
reviewer does not find the fact objectionable. 
Such dogma and attitude are sometimes nec- 
essary to stress the views of the author if 
he is to do more than merely present a sur- 
vey. Foot is convinced that a high percentage 
of patients with varicosities can be cured, 
that a majority of the complications can be 
prevented and that all sufferers can be bene- 
fited. 

Despite his preferences, he maintains that 
until the therapy of the annoying varix can 
be much more standardized, it is wise to 
adopt a middle-of-the-road course. The value 
of supportive and compressive treatment, al- 
though considered antiquated by some, still 
has its place in therapy. 

One of the most intriguing chapters is the 
first, which is entitled “Some Historical 
Landmarks in the Treatment of Varicosed 
Veins.” Much can always be learned from a 
review of such data. 

Foote prefers to divide the veins that 
drain the lower extremity into four main 
groups: 

1. The deep veins of the leg (femoral, 
popliteal, and tibial). 

The superficial veins that empty into 
the femoral vein at the saphenous 
opening. 

The superficial veins that empty into 
the popliteal vein. 

The deep and superficial veins that 
empty directly into the internal iliac 
vein. 

The practical application of such a classifi- 
cation may be questioned; however, the sub- 
ject as presented here shows it to be of value. 

A sentence that projects the flavor of this 
book is here quoted: “Routine stripping op- 
erations, the abolition of sclerosants and the 
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prolonged hospitalization of our patients 
after major surgical attacks must be re- 
sisted.” This reviewer is in complete accord 
with such an approach. The book can be 
recommended enthusiastically to anyone in- 
terested in the subject of varicose veins. 
PHILIP THOREK, M.D. 


The Human Brain in Sagittal Section. By 
Marcus Singer and Paul I. Yakovlev, Spring- 
field, Ill.: Charles C Thomas, Publisher, 
1954. 1st ed. Pp. 81, with 46 illustrations. 


This monograph approaches the anatomy 
of the brain from a new angle, demonstrat- 
ing the topographic relation of nuclei and 
fiber tracts in sagittal sections in contrast to 
the usual frontal and horizontal sections. 
The illustrations are outstanding. A com- 
plete index to the illustrations is included. 

The book is a very valuable addition to 
the library of the anatomist, physiologist, 
neurologist or neuropathologist. 

WERNER F. EISENSTAEDT, M.D. 


Anatomy: Regional and Applied. By R. J. 
Last: Little, Brown and Company, 1954. Pp. 
665, with 309 illustrations. 

It is a courageous undertaking to write a 
book on anatomy that presents a new ap- 
proach. Mr. Last has succeeded and has writ- 
ten a fine book. He has attempted to answer 
the many “Why’s?” of anatomy. He has pre- 
sented also a fresh approach to such sub- 
jects as the nerve supply to the limbs, the 
action of the suprahyoid muscles, and the 
mechanics of the menisci of the knee joint. 
The words “regional and applied” are valid. 
The applicability of the material presented 
is continually pointed out. 

Three approaches have been used: the 
embryologic, the phylogenetic and the physi- 
ologic. This is a most practical manner of 
handling the subject. 

Surgical operations are not described, 
since this is outside the proper scope of the 
work. 

As the author states, one would be no 
worse off without a coracobrachalis muscle; 
much, however, can be learned from such a 
structure. Therefore the details, when they 
have a practical application, are emphasized. 

This reviewer appreciates the “anatomic 
headache” that Mr. Last suffered when he 
had to grapple with the three terminologies 
anatomists have brought forward. He has 
had the intestinal fortitude to use eponoyms 
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of the old terminology and also to utilize the 
Birmingham Revision terms. He has been 
guided in his choice of terms by those which 
are in common use in everyday practice and 
everyday texts. This is indeed a sane ap- 
proach. 

The book is well written and amply illus- 
trated. It can be recommended to both un- 
dergraduate and postgraduate students who 
are interested in anatomy. 

PHILIP THOREK, M.D. 


Tumors of the Jaws. By S. P. Srivastava, 
Agra, India: Agra University Press, 1954. 
Pp. 38. 

This booklet contains a paper on tumors 
of the jaw which was presented by Dr. S. P. 
Srivastava at the Fifteenth Annual Confer- 
ence of the Association for Surgeons of In- 
dia, Agra, 1953. 

The author describes a five-year series of 
tumors of the jaw which came under his 
observation. The total number is 406. This 
tremendous material is discussed with re- 
gard to diagnosis, pathologic features and 
therapy. It is not surprising that, with such 
a wealth of experience, the booklet provides 
a highly instructive review of the subject. 

The book will be of great interest to any 
physician and pathologist who deals with 
diseases of the jaw. 

WERNER F. EISENSTAEDT, M.D. 


Anesthesia in General Practice. By stuart 
C. Cullen. Chicago: The Year Book Pub- 
lishers, 1954. 4th ed. Pp. 312. 

This manual was developed originally 
from lectures on anesthesia for medical stu- 
dents. Consequently, fundamental principles 
rather than technical details are emphasized. 
Changing concepts, increasing knowledge of 
and experience with drugs used in anesthe- 
siology and their application in the past few 
years are reflected in this new edition. 

The chapters on depressant drugs, inhala- 
tion agents and technics have been rewritten 
to incorporate advances in basic understand- 
ing of the newer agents. These advances 
have led to the inclusion of a new chapter 
on ventilation and a revision of the subject 
of muscle relaxants. The other chapters, 
with minor exceptions, are practically un- 
changed from those of the earlier editions. 

Because of the usefulness of the class of 
drugs described to other fields of medicine, 
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this book should be of interest to the non- 
specialist in anesthesia. Dr. Cullen’s lucid 
style contributes to ease of understanding 
and enjoyment of reading. On the whole, 
this is a valuable book that continues to be 
of service because of the changes that keep 
it up to date. 
ANITA E. RApoport, M.D. 


The Mechanism of Labour. By Erik Ryd- 
berg. Springfield, Ill.: Charles C Thomas, 
Publisher, 1954. Pp. 180. 

This book presents the author’s ideas con- 
cerning the mechanism of labor. For many 
years he has maintained that the movements 
of the fetal head during labor are determined 
chiefly by the shape of the baby’s head and 
the shape, elasticity, and plasticity of the 
wall of the soft birth canal. In this book 
Rydberg presents evidence based on very 
ingenious experiments, and also on roentgen 
studies of the position of the baby’s head 
before and during descent and the postural 
changes of the child during labor. To bolster 
his ideas, Rydberg also used motion pic- 
tures, showing the mechanism of delivery of 
the shoulders, and the behavior of the in- 
fant’s head after its expulsion from the 
vagina. 

There are six chapters in the book. 1. La- 
bour from the Mechanical Point of View. 
2. On Explanations of the Mechanism of 
Labour. 3. The Shape of the Foetal Head. 
4. Experiments with Models. 5. Application 
of the Previous Considerations to Actual 
Labour. 6. Extended Mechanical Analysis of 
the Experiments with Models. 

There is an extensive summary and, in 
addition, a long, valuable list of references 
dealing with the mechanics of labor. In 
many parts of the book the author pays hom- 
age to the pioneers in this field. This his- 
torical review alone is an indication of the 
thoroughness with which Rydberg studied 
the literature. The book is written in simple, 
clear English. The illustrations are beauti- 
ful, instructive and well reproduced. Ryd- 
berg is to be congratulated for his contribu- 
tion. 

J. P. GREENHILL, M.D. 


Cuartas Jornadas Argentinas de Cirugia 
Toracica [y Primeras Jornadas Latinoameri- 
canas del Térax], 2—7 Julio, 1951. Organ- 
izadas por la Sociedad Argentina de Cirugia 
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Toracica. Buenos Aires, 1953. Pp. 509. Illus. 

Quintas Jornadas Argentinas de Cirugia 
Toracica . . . Primer Congreso Argentino de 
Cirugia Toracica, 8—12 Septiembre, 1952. 
Organizadas por la Sociedad Argentina de 
Cirugia Toracica. Buenos Aires, 1953. Pp. 
277. Illus. 

While these meetings attest primarily the 
achievements of thoracic surgeons in the 
Argentine Republic, it is gratifying to note 
the international import they have acquired. 
This is signalized by the announcement that 
the series of 1951 also included a newly or- 
ganized Latin-American conference on the 
thorax. That this is more than a mere for- 
mality is evidenced by contributions from 
various European and American centers— 
papers of high excellence from Brazil, Uru- 
guay, Paraguay, Ecuador, the United States, 
France, Italy, and Germany. 
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The proceedings for 1951 present 71 pa- 
pers; the 1952 series, 26. .The subjects 
range from anatomy of the thorax to physical 
therapy and represent the fields of cardiol- 
ogy, pneumonology, endoscopy, radiology, 
and anesthesia, to name but a few. As with 
all such conferences, the papers vary greatly 
in length, intent and treatment. The full- 
dress presentations are complete with case 
reports, statistical tables and bibliographies. 
Illustrations include roentgenograms, dia- 
grams, histological slides and portraits. 

Great credit is due the organizers, officers, 
and committee members, whose names are 
duly recorded, and who receive tribute in the 
inaugural remarks of the Honorary Presi- 
dent and guiding spirit of these meetings, 


Dr. Jorge Taiana. 
M. T. 


Religion is the vision of something which stands beyond, behind, and 


within, the passing flux of immediate things; something which is real, and 


yet the greatest of present facts; something that gives meaning to all that 


yet waiting to be realized; something which is a remote possibility, and 


passes, and yet eludes apprehension; something whose possession is the 


final good, and yet is beyond all reach; something which is the ultimate 


ideal, and the hopeless quest. 


—W hitehead 


i 
ame 
267 


Abstracts from Current Literature 


PROCEEDINGS OF THE THIRD MEDICAL CONGRESS 
OF THE FRENCH-SPEAKING COUNTRIES OF THE 


ANTILLES, DEC. 15-19, 1953 
Translated from the French by 


In this issue of the Journal our regular 
department of surgical abstracts yields with 
pleasure to our colleagues in the Antilles, 
whose fine work is indicated by the follow- 
ing abstracts presented at the Third Medi- 
cal Congress. 

Cryptogenetic Hyperthermia, by Dr. Pierre 
Salgado. Salgado discusses the persistent 
fevers so often observed in Haitian children, 
listing the following types: 1. Upper respira- 
tory postinfluenzal infection of the upper 
part of the respiratory tract, with foci local- 
ized in the pharynx, tonsils, adenoids or 
middle ear. 2. Infections of the urinary tract. 
38. A low-grade primary tuberculous focus 
(observed occasionally). 4. In very young 
infants and nursing children, dehydration 
due to inadequate allowances of water (Fin- 
kelstein). 5. Ascariasis and malaria. (These 
have been noted especially in Haiti.) Twenty 
consecutive cases of fever in children were 
studied. The majority were in apparently 
good health, aside from the febrile course. 
In many, the element of allergic, alimentary, 
respiratory or cutaneous disturbance was 
evident. In 13 (more than half) of the cases, 
laboratory examinations, including tubercu- 
lin tests, hemograms, pulmonary roentgeno- 
grams, urinalysis, blood culture and exami- 
nation of the stools for parasites, gave nega- 
tive results. Two of the children had a 75 per 
cent lymphocytosis (75 per cent); 2 others 
had pyuria, 1 had ascaris, and still another 
had mononucleosis. In 5 the fever disap- 
peared when milk was omitted from the 
diet. In 2 the fever was proved to be as- 
sociated with allergy to Pablum. In the ab- 
sence of a discoverable focus, and especially 
after elimination of active infection by ther- 
apeutic means (antibiotics-penicillin, aureo- 
mycin, terramycin), allergy is assumed to be 
the basis of persistent hyperthermia in most 
cases. Further study will be required to 
formulate a more definite hypothesis as to 
the cause. 

The author notes that it is important to 
assure parents of the innocuousness of low 
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grade persistent fever in children after elim- 
ination of serious disease by diagnostic 
study and antibiotic therapy, and to advise 
mothers to abandon the daily taking of tem- 
peratures. 

Treatment of Intestinal Parasitosis, by Dr. 
Pierre Blanchard. In the cases comprising 
the parasites most frequently encountered 
were ankylostomes, ascaris, trichocephalas, 
oxyures, bilharzia and the anguilbules. Tae- 
nia coli, trichomonas and Balantidium coli 
were far less common. This article, together 
with the succeeding one. 

Anklylostomosis in Guadeloupe, by Dr. 
Eugene L’Etange, with bibliography, forms 
a rather broad résumé of the subject of 
tropical parasites and the practical aspects 
of intestinal parasitology in the Caribbean 
countries. They are worthy of a more ex- 
tended review than is feasible here. 

Nervous Manifestations of the Neurotoxic 
Syndrome of Pernicious Malaria in Haiti, by 
Dr. Bernateau. Dr. Bernateau, on the basis of 
his experience in the medical service of the 
Haitian army, as well as in his private prac- 
tice, refers to the multiple clinical manifes- 
tations of pernicious paludism and presents 
detailed case histories representative of 
each. He concludes: 

“1, Severe malarial crisis causes a neuro- 
vegetal desequilibrium which manifests it- 
self under the form of cephalgia, myalgia 
convulsions, algidity, and coma. 

“2. Fever often accompanied by chilly sen- 
sations, or even actual chills, is preceded by 
or follows the neurotoxic syndrome. 

“3. The algid and comatose forms, are de- 
pendent upon the shock syndrome and supra- 
renal insufficiency. 

“4. In the crises of pernicious malaria, 

sero-cytologic changes may be observed. 
' “5. These crises of pernicious malaria may 
be considered the eventual cause of arterial 
hypotension and the pseudo sexual impotence 
often observed in young malarials. 

“6. The malignant character of the neuro- 
toxic syndrome constitutes a morbid entity 


¥ 
Pig 
die 
268 
7 


VOL. XXIII, NO. 2 


independent of the chronicity of nervous 
lesions, or of the number of parasites. 

“7, Therapeutically, Quipenyl injectable, 
and Nivaquine by mouth and vitamins B and 
C, render inestimable services. 

“8. The mortality is relatively low in the 
middle aged, but is rather high in children 
and in the aged living in regions where med- 
ical assistance is not easily available.” 

The Treatment of Crises of Pernicious 
Malaria by Combination of Specific Therapy 
With “Largactil,”’ by Dr. Camille Fidelin. 
Fidelin dwells upon the severity and high 
mortality of pernicious malaria in tropical 
countries and the inadequacy in most in- 
stances of the usual specific medication. 
Hence the necessity for effective adjunct 
agents. For this he has used a new so-called 
neuroplegic drug Largactil (4560 RP). Al- 
though the number of cases is admittedly 
small, because of favorable results, the 
author recommends the agent for further 
trial by his confreres. 

Report From The Sixth International Con- 
gress On Leprology, by Dr. Etienne Monte- 
struc. The Congress was held in Madrid, 
Oct. 3 to 12, 1953. Two hundred and seventy- 
five delegates from 45 different nations were 
present. Five commissions of nine members 
each were named to study the different prob- 
lems: 

1. Classification 

2. Therapeutics 

3. Epidemiology and prophylaxis 

4. Immunology 

5. Social aspects. 

Montestruc found the present Congress 
much less interesting than the preceding 
Fifth and found much to criticize in the 
order of procedure, with the multiplicity of 
classification and the needless complexity of 
arrangements. Of interest for the general 
physician are: (1) the confirmation of the 
therapeutic specificity of the sulfones for all 
forms of leprosy and (2) the advise that 
chaulmoogra (formerly the sheet anchor) be 
finally abandoned in the treatment of the 
disease. Other agents, thiosemicarbazones, 
isonicotynyl hydrazide, streptomycin, ACTH 
and cortisone, have either been insufficiently 
studied or are controversial and, in any case, 
inferior to the sulfones. The extensive re- 
ports by the commissions are of interest 
chiefly to leprologists. 

Action of Vitamin B,,. on the Osteoporoses, 
and on Osteoarthritis and Periarthritis, by 
Dr. Camille Fidelin. On the basis of its 
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powerful antianemic and anabolic action, 
Fidelin has employed vitamin B,. with good 
results in the treatment of a number of cases 
of osteoporosis, osteoarthritis and periarthri- 
tis, paralleling the favorable reports by re- 
cent American authorities, who in addition 
have employed the agent for retarded callus 
formation in fractures. 

Mild Forms of Hyperthyroidism, by Dr. 
Victor Noel. Professor Noel calls renewed 
attention to the numerous diagnostic pitfalls 
connected with the formes frustes of hyper- 
thyroidism, and discusses methods of recogni- 
tion of obscure cases. His article will be 
reviewed in extenso in a later issue. 


Experiences With Potentialized Anes- 
thesia, by Dr. Constant Pierre-Louis “Aves- 
thesia potentialisee”’ in French medical litera- 
ture refers to the employment of mixtures of 
different drugs of synergistic or corrective 
action to produce greater efficacy and re- 
duce untoward effects. The idea is not very 
recent, but the author credits Laborit of the 
French School of Anesthesiology with coor- 
dinating the diverse facts and formalizing 
the practice. The role of psychic shock in 
surgical anesthesia is discussed, and refer- 
ence is made to Crile’s theory of anoci-asso- 
ciation. The influence of epinephrine, acetyl- 
choline and histamine, with their correspond- 
ing antidotes in the more recent notions con- 
cerning surgical shock, are referred to. 
Forty-four cases of major operations form 
the basis of the clinical report, the details 
of which will be made the subject of a later 
review. The concluding statement is that 
“potentialized” anesthesia represents an ef- 
fort to prevent neurotoxic hormonal dis- 
charges, to reduce the quantity of general 
anesthetics required for surgical anesthesia, 
which must be considered the main factor in 
diminishing or abolishing the risks of opera- 
tion. 

First Steps in Modern Anesthesiology in 
Martinique, by Dr. Georges Barbe. Modern 
methods of anesthesia were introduced in 
Martinique on Dec. 4, 1952, although prac- 
titioners of surgery there had been cognizant 
of the recent developments abroad. Dr. Barbe 
vividly describes the first actual practice of 
modern “closed” anesthesia (premedication 
with morphine, atropin and phenergen one 
hour before the intervention, beginning with 
intravenous Pentothal and repeated at inter- 
vals, “potentialized” by cyclopropane and a 
small quantity of ether). The operation was 
a nephrectomy. The entire personnel, as well 
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as the patient, were surprised and pleased 
with the immediate and late postoperative 
course. From December 1952 to December 
1953, 389 patients were operated upon with- 
out mortality within forty-eight hours; in 
other words, with no deaths attributable to 
the anesthesia. 

The author describes in detail the methods 
employed in the various types of cases. 

The Orthopedic Service at the Haitian 
General Hospital, Port-au-Prince, by Dr. G. 
Leon. This service has 48 beds. The report 
is presented in three charts: 

The first depicts general activities: 


260 emergencies were 

hospitalized 
Total hospitalizations ......... 541 
Number of Operations......... 241 
80 
Figures of eight 

dressed for clavicule........ 29 
Aspiration of joints........... 74 
Adhesive dressings ........... 78 


(6 following surgery) 
2. Diagnostic Table 
Comprises 53 pathologic entities 
3. A large variety of clinical entities is 
depicted in the third table, of which 
650 were fractures. Eighty-nine were 
surgically treated. 

Bone Graft for Delayed Union, by Dr. 
Charles St.-Cyr (Martinique). In this case, 
that of a 12-year-old boy, pseudoarthrosis of 
an infected fracture of the femur had 
existed for more than a year. A tibial graft 
from the father was applied, followed by a 
perfect “take” and disappearance of the dis- 
ability. 

The author pleads for the establishment 
of more blood banks in Martinique. 

The Place of Enervation, (Tavernier’s Op- 
eration) in the treatment of Painful Hip, by 
Dr. A. Miot. After a scholarly and detailed 
discussion of coxalgia in its multiple forms, 
and the various measures designed to relieve 
them, the author concludes on the basis of 
his experience that Tavernier’s operation 
(peripheral neurotomy) is a valuable thera- 
peutic procedure in properly selected cases. 
Etiologic cure is not to be expected, but the 
comparative lack of risk and the sharp re- 
lief of pain following the operation justify 
its employment as a palliative procedure. 


FEBRUARY, 1955 


Vertebral Graft in Spondylolithesis, by Dr. 
Charles St.-Cyr (Martinique). A war veteran 
who had suffered for more than seven years 
with sciatic neuralgia following a fall, and 
who had been considered a malingerer, was 
finally proved by roentgen studies to have 
slipped the fifth lumbar vertebra onto the 
sacral. 

Bilateral tibial grafts were applied from 
the fourth lumbar to the third sacral verte- 
bra. Postoperative antibiotics were given, 
with removal of sutures on the tenth day. 
Union per primam occurred. He was kept in 
bed two months, and the cast was removed at 
the end of the third month. The pains dis- 
appeared, and control roentgenograms 
showed the grafts in good position and well 
calcified. 

The vertebral graft thus applied is con- 
sidered superior by the author to other 
methods involving a _ transperitoneal ap- 
proach, although he recognizes the fact that 
there is lack of unanimity on this point. 

Bilateral Suprarenalectomy for Bone Me- 
tastases in Cancer of the Breast, by Drs. de 
Seze, Debeyre, Courjaret, Robin and Denis. 
Crediting the American writers Huggins, 
Thorn and Pearson with early employment 
of suprarenalectomy in the treatment of 
bony metastases, Professor de Seze and his 
collaborators report results in six cases, the 
oldest postoperative history being nine 
months. 

Of the 6 patients, 2 were operated upon 
too recently for study. The other four were 
two and a half, five and a half, five and nine 
months beyond operation at the time of the 
report; hence no definitive conclusions could 
be drawn. Nevertheless, the authors consider 
themselves justified in expressing the fol- 
lowing impressions: 

1. The evolution of cancer is not delayed, 
and may even be accelerated, by suprarenal- 
ectomy. 

2. Pain is definitely relieved. 

8. The fact stands out that suprarenalec- 
tomy, technically, is a perfectly feasible op- 
eration without drastic risk, even with a 
very weak patient. 

Metabolic equilibrium, postoperatively, is 
easily maintained by the daily ingestion of 
small doses of Cortisone (25-50 mg.) to which 
are added small doses of Doca. 


Complications of Gastrectomy, by Dr. A. 
Leveque. From January 1948 to July 1953, 
178 gastrectomies had been performed on 
Professor Leveque’s service of which 15 
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were for cancer and the rest for gastro- 
duodenal ulcer. Four were total, and the 
remainder were different types of subtotal 
gastrectomy. 

One hundred twenty-four were performed 
for duodenal ulcers, of which 27 had per- 
forated into the pancreas. 

Thirty-three were done for gastric ulcer. 
In 5 cases the exact location of the ulcer 
was not determined. 

In 1 case, gastrectomy had been preceded 
by a degastroenterostomy for marginal ulcer. 
In another, gastrectomy was performed for 
megaduodenum. 

Not included in the preceding figures were 
a number of cases of futile exploration, and 
still others in which, because the stage of 
the disease (usually cancer) and/or the con- 
dition of the patient precluded surgery. 

The following complications are discussed: 

Postoperative vomiting 
The “dumping syndrome” 
Duodenal fistula 

Internal hernia 

Injury to the common duct 
Postoperative hemorrhage 
Incisional hernia 
Respiratory complications 
Anesthesia accidents 
Separation of suture line 
Gastrojejunal invagination 
Mortality 

Postoperative Vomiting—Many cases of 
postoperative vomiting occurred. All but 2 
yielded to such measures as time, lavage, fre- 
quent small feedings, proteinization. In the 
first of these there was a case of obstruction 
of the efferent loop with reflex into the affer- 
ent, which yielded to jejunojejunostomy. In 
the second, the roentgenograms showed re- 
tention in the gastric stump. At operation, 
adhesion between the posterior surface of the 
mesocolon and the efferent loop was dis- 
closed. The difficulty was apparently relieved 
by liberation of these adhesions. For two days 
after the operation, evidences of obstruction 
disappeared. However, the vomiting returned 
and persisted more or less for five or six 
months, finally disappearing, ending in ulti- 
mate recovery. Proteinization was constantly 
attended to, although at no time in the course 
was the serum protein level materially re- 
duced. 


The author reports that postoperative com- 
plications (including the “vicious circle’’) 
have markedly diminished after routine em- 
ployment of the short loop technic. He also 
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refers to the modification of the Polya gas- 
trectomy proposed by U. G. Dailey, in which 
the stoma is placed on the middle third of the 
gastric stump instead of at either extremity, 
resulting in a funnel-like exit and tending 
to prevent pouching in the stomach remnant. 
The “dumping syndrome” has been met 
with in about 10 per cent of the cases. It 
is discussed with especial reference to the size 
of the stoma, in accordance with the original 
concept of Charles Mix Louis of the John B. 
Murphy Clinic and E. Wyllis Andrews (Mercy 
Hospital, Chicago). The biochemical and 
neural implications are not referred to. 


Duodenal Fistula—There were 3 cases of 
this complication in the series. The author 
discusses the causes and management of this 
grave condition. Suction by means of an in- 
serted Nelaton catheter, as recommended by 
Priestley, and strict attention to protein and 
electrolyte values constitute the essential 
therapeutic measure. 


Internal Hernia.—One of the gastrectomized 
patients returned after seven months of com- 
parative well-being, in grave shock after a 
drinking bout. He died during the night of 
his admission. Autopsy disclosed a herniated 
mass of small intestine between the anterior 
surface of the stomach and the superior 
border of the colon, with strangulation. 


Injury to the Common Duct.—This lesion 
occurs in difficult dissections in which the 
ulcer and its collateral edema occupy a posi- 
tion near the common duct. The author’s only 
case, recognized immediately, yielded to su- 
ture and T-tube drainage. 

Bancroft’s technic of reaming out the py- 
lorus without attempting complete removal of 
the latter, is considered by the author, in 
agreement with general surgical opinion, a 
wise precaution against choledochus injury in 
certain instances. 


Postoperative Hemorrhage.—Massive gas- 
troduodenal intraluminal hemorrhage was dis- 
covered unexpectedly at autopsy in 1 of the 
cases of postoperative deaths. The precise 
point of bleeding was not determined, and de- 
tails are omitted as to this. The patient died 
on the third day. 

Incisional Hernia.—The only case occurred 
in connection with a transverse incision, which 
is rarely used in this clinic. 

Respiratory Complications—There was 1 
death from postoperative pneumonia, con- 
firmed by postmortem examination. No other 
respiratory complications are reported. 
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Anesthesia Accidents.—One patient died 
fourteen hours after a gastrectomy lasting 
two and one-half hours, under drop ether, 
from which he never awoke. Permission for 
autopsy could not be obtained. 

Another suffered cardiac arrest under spinal 
anesthesia. The abdomen had already been 
opened. Cardiac massage and administration 
of oxygen restored cardiac action, and the 
operation was completed without further in- 
cident, ample inhalations of oxygen being 
given throughout the procedure. 

Wound Separations——The only cases oc- 
curred in an earlier period of the history of 
the clinic. 

Gastrojejunal Invagination.— A man 40 
years of age died on the day of admission, with 
gross vomiting of blood and a palpable mass in 
the epigastrium. At autopsy a loop of necrosed 
jejunum was observed, invaginated into the 
stomach. This complication is rare. The 
author cites the publications of von Steuben 
(Germany), Otero (Journal de Chirurgie, 
Paris 1938), Sibley (Proceedings of Mayo 
Clinic) and Adams (British Medical Journal, 
1933) on the subject. 

Mortality.—Eleven deaths occurred during 
hospitalization. Three patients died of peri- 
tonitis—1 after separation of the suture line 
at the upper angle of the anastomosis; 1 from 
necrosis of the gastric stump after excision 
of a duodenal ulcer and a diverticulum, and 
1 from a duodenal fistula that ended up with 
multiple abscesses of the liver, with rupture 
and peritonitis. 

One died of postoperative hemorrhage. The 
death of another was the anesthesia death, 
both previously alluded to. 

One death was considered due to overhydra- 
tion with parenteral fluids. 

In 2 cases, in the absence of autopsy, the 
cause was not determined. 

A mortality percentage of 6.17 is not con- 
sidered excessive in view of the late stages 
of the disease and the miserable physical 
status of many of the candidates for opera- 
tion. 

Megacolon, by Dr. Charles St.-Cyr (Marti- 
nique). Three cases are reported, in 2 of 
which the patients were children aged 7 and 
9 years respectively, and 1 a 63-year-old 
man. Colectomy and ileosigmoidoscopy in 
one stage was done without mortality, and 
with excellent results. 

The inconsistent results following sympa- 
thectomy are referred to. An operation con- 
sisting of “pull-through” of the rectosigmoid 
and rectocolic anastomosis, recently de- 
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scribed by Chalnot and Benchoux, is men- 
tioned. The rationale of this operation rests 
upon the fact that the sigmoid, containing 
no cells of Auerbach’s plexus, is extirpated. 
The author has had no experience with the 
latter procedure and concludes that colec- 
tomy is the best method of surgical treat- 
ment of megacolon. 

Thoracotomy and Pulmonary Exeresis, by 
Dr. A. Denize. The author discusses the 
rapidly increasing importance of thoracic 
surgery, the mounting frequency of pulmo- 
nary cancer, and the impending standardiza- 
tion of cardiac surgery. Personal experiences 
related principally to the surgical treatment 
of pulmonary tuberculosis and the indica- 
tions and technic for thoracotomy are elabo- 
rated. 

Glaucoma in Haiti, by Dr. Georges Hudi- 
court. This scholarly discussion of glaucoma 
by Professor Hudicourt and the article of 
Dr. Camille Tirolien on elephantiasis will be 
reviewed in full in a later issue. 

Owing to its highly technical character 
and its special importance in tropical medi- 
cine, the article The Relative Value of Cyto 
and Serodiagnosis in Subtropical Yaws, by 
Drs. Francois Duvalier and Aurele A. Joseph 
should be read in the original, reprints of 
which may be obtained from the authors in 
Port-au-Prince. 

Maternal and Infantile Protection in Mar- 
tinique, by Dr. Hermann Perronnette. Dr. 
Perronnette describes interestingly the 
measures that have been put into execution 
as Public Health Ordonnances under the 
French government and its overseas depart- 
ments, since the termination of the first 
World War (Ordonnance of Nov. 2, 1945). 


Introduction to the Medical Climatology of 
the Antilles, by Dr. Camille Petit. This is an 
excellent exposé of the broad subject of cli- 
matology and its bearing on medical prob- 
lems and human welfare in the Antilles. The 
following resumé concludes the article: 

“Recent evolution of the pathololgy of in- 
fection points up the increasing necessity 
for the study of the physiopathologic action 
of tropical climates on the human organism. 

“This chapter of medicine requires new 
clinical and experimental investigation, done 
preferably by the physicians in the given 
region, for example, the Antilles.” 

The investigations referred to by Dr. Petit 
will be concerned with the study of factors 
still little known, especially the influence of 
heat and humidity. 
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Study of Certain Particular Effects of Al- 
coholic Intoxication in Martinique, by Dr. 
Camille Petit. 

Problems of Nutrition in the Antilles and 
French Guiana, by Dr. Etienne Montestruc 
Director, Institute Pasteur (Martinique). 
These two articles together form a compre- 
hensive exposé of the problems of eating and 
drinking as related to the Antilles. Both are 
worthy of special study. 

Clinical obstetrical experiences are re- 
ported in the next four papers: 

Delivery by Ocytocis Associated with 
Demerol or Pathidine, by Drs. Armand, Bou- 
cicaut and Lafontant. 

Abdominal Pregnancy at Term, by Drs. 
Marc Augustin, St. Lucien Hector and Muriel 
Benedict. 

Retroperitoneal Abdomino-pelvic Hemor- 
rhage During Pregnancy, by Drs. Maurice 
Armand and Raymond Borno. 

One Year’s Experience with Therapy Tis- 
sulaire at the Maternite de Chancerelles, by 
Drs. Maurice Armand, Louis Mathieu and 
Marcel Petion (Haiti). The last mentioned 
article relates experience in the treatment 
of menstrual and allegiohormonal disturb- 
ances by the use of tissue grafts—placental 
and amniotic membrane, applied subcutane- 
ously. Interesting results are reported. 

Sacral Sympathectomy in the Treatment 
of Dysmenorrhea, by Dr. Scherer Adrien. 
This article reports favorable results in the 
treatment of dysmenorrhea by the operation 
of Cotte. The patients were mostly of the 
working classes. 

Concerning a Method of Treatment of Dys- 
menorrhea, by Dr. Yvonne G. Sylvain. Mlle 
Sylvain reports a high percentage of satis- 
factory results with the employment of depo- 
testosterone (Upjohn) in the treatment of 
primary dysmenorrhea. 

Cancer of the Uterus in the Antilles, by 
Drs. Aliker and Mayrac. The authors allude 
to the paucity of replies from practicing 
surgeons to questionnaires seeking data on 
the frequency of cancer of the uterus. The 
data supplied by the Pasteur Institutes of 
Martinique, Gaudeloupe and Guiana, and by 
Dr. Pierre-Louis from Haiti, permit a com- 
pilation of cases. Referring to the hypothe- 
sis that native Africans have a special re- 
sistance to cancer, the authors note a 
marked divergence of opinion among ob- 
servers. Cazalis De Pury practiced in Afri- 
ca for thirty years without encountering a 
single case of cancer. Numerous other 
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French writers lean to the opinion that 
cancer is rare among aborigines. Cazanove, 
student of carcinomatology in the French 
Colonies is quoted as follows with reference 
to cancer among African people: 

“Senegal (Africa), average percentage of 
admissions of patients with cancer: 1.19 per 
cent. 

Mauritania: None in two years. 

Soudan: ‘Very rare.’ 

Upper Volta: None in two years. 

Guinea: None. 

Ivory Coast (Africa): Two cases in one 
year. 

Dahomey: 14 cases in one year, 15,000 con- 
sultants.” 

These figures date back several years. 

Current figures agree in deciding that 
cancer is increasingly recognized, and that 
author states his adherence to the theory 
that it is the mode of living, rather than the 
racial factor per se, that conditions the fre- 
quency of the disease. 

The author discusses in detail the well- 
known technics of diagnosis and treatment. 
His conclusions are as follows: 

1. Genital cancer, especially of the uterus, 

is frequent in the Antilles. 

2. It affects the different races equally. 

8. In general, the diagnosis is too long 

delayed. 

. Systematic and complete gynecologic 
examination is needed in the presence 
of crytogenetic leucorrhea and unex- 
plained bleeding. 

. Frequent employment of the Schiller 
test is strongly advised. 

. Surgical biopsy of any doubtful lesion 
should be insisted upon. 

. In all cases, even those in which opera- 
tion is apparently successful, supple- 
mentary radiotherapy should be given. 

The last 40 pages of the Bulletin are de- 
voted to a discussion of tuberculosis. Un- 
fortunately, space will not permit a review 
of this interesting symposium which in- 
cludes the following presentations: 

The Fight Against Tuberculosis in Haiti, 
by Dr. Louis Roy. 

Five Years of Apicolysis with Plombage 
in Haiti, by Drs. F. H. Jaeger, J. A. Guignard 
and A. Denize. 4 

Pregnancy and Tuberculosis, by Dr. Mau- 
rice Selbonne. 

The Bronchoscope in Pulmonary Tuber- 
culosis, by Drs. G. Simpson and Desir. (This 
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article is accompanied by reproduction of a nation in Haiti, by Dr. Turgot Cintellus. 

large number of interesting thoracic roent- The Utilization of B.C.G. in Glycerin in 

genograms. ) the Investigation of Bacillary Allergy in 
Balance Sheet on Antituberculosis Vacci- Fresh Subjects, by Dr. Etienne Montestruc. 


Two thousand years back, at the dawn of medicine, began the doctrine 
of the ‘humours.’ It has always been a fascinating pursuit to divide hu- 
man beings into different groups and categories. The Greek physicians 
did it, and modern psychologists have followed them. The most ancient 
and long enduring of these classifications of mankind was based upon 
the humours. These humours were the basis of man’s understanding of 
his own organization. They were bodily forces supposed to. influence 
health and temperament, four of them in number, the blood, phlegm, yellow 
bile and black bile, and it was believed that particular types of people 


were specially charged with excess of one or other humour. Thus, stout 
and optimistic people were ‘sanguine’ because they were supposed to have 
an excessive amount of sanguis or blood, and this meaning has been pre- 
served in our modern use of the word. Gloomy and nervous people were 
hypochondriacal and believed to suffer from too much black bile which 
is the secretion of the liver, and indeed the word hypochondriacal means 
literally ‘under the ribs.’ Phlegmatic people had too much phlegm, and 


so on. 

This idea of linking a person’s illness and temperament with one of 
the body fluids hung over medical thought right until the nineteenth cen- 
tury. We shall see in a later chapter of this book how a celebrated pro- 
fessor at Berlin, Rudolf Virchow, opposed this conception, and made body. 
cells the foundation of health and disease. The idea of the humours was 
ridiculed by Virchow and his pupils all over Europe. But Brown-Séquard 
revived it. In place of these imaginary humours which the Greeks and the 
Arabians loved but which were nothing but fantastic conceptions of the 
human mind, he substituted the ‘endocrines,’ that is the ‘internal secretions’ 


of organs such as the adrenals. 
—Williams 
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